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MONITORING  STATION  SURVEY  INFORMATION 


Appendix  A-l.l  Table  A-l.1-1 


Monitoring  Station  Survey  Information 


Station  tt 

Location 

Northing 

Easting 

Elevation/GH 

SW01001 

N.  Uvalda  Interceptor 

175,588.02 

2,187,896.41 

5,260.55  =  TBM 

5,255.59  =  0.00  on  SG 

S  WO  1003 

South  Plants  Ditch 

177,784.84 

2,185,793.81 

5,255.61  =  TBM 

5,248.78  =  0.00  on  SG 
5,253.13  =  PZFon  SW  Weir 
5,252.21  =  PZF  on  S  Weir 

S  WO  1004 

Upper  Derby  Lake 

176,932.23 

2,187,034.25 

5,255.77  =  8.00  on  SG 

SW01005 

Lower  Derby  Lake 

176,414.44 

2,183,945.48 

5,242.17  =  12.00  on  SG 

SW02001 

Ladora  Weir 

176,311.48 

2,183,662.77 

5,235.49  =  TBM 

5,232.84  =  4.00  on  SG 

SW02003 

Ladora  Lake 

177,726.61 

2,179,691.86 

5,219.11  =  12.00  on  SG 

SW02004 

Lake  Mary 

177,378.84 

2,178,434.27 

5,203.39  =  1.00  or  SG 

SW08003 

South  First  Creek 

173,686.65 

2,198,520.22 

5,293.84  =  TBM  A 

5,293.94  =  TBM  B 

5,290.83  =  PZF 

5,290.82  =  0.00  on  SG 

SW11001 

Peoria  Interceptor 

170,287.71 

2,179,583.49 

5,252.48  =  TBM 

5,248.15  =  1.00  on  SG 

SW11002 

Havana  Interceptor 

170,992.86 

2,178,854.75 

5,261.49  =  TBM 

5,252.13  =  PZF 

SW 11003 

Havana  Pond 

172,696.42 

2,180,121.78 

5,253.97  =  TBM 

5,247.08  =  3.00  on  SG 

SW 12005 

South  Uvalda  Interceptor 

170,445.36 

2,186,746.06 

5,272.37  =  TBM 

5,272.10  =  1.00  on  SG 

SW12007 

Highline  Lateral 

175,292.77 

2,188,725.83 

5,275.15  =  TBM 

5,272.64  =  0.00  on  SG 
5,272.63  =  PZF 

SW24001 

Sewage  Treatment  Effluent 

194,147.34 

2,186,376.17 

5,154.56  =  PVC 
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Appendix  A-l.l  Table  A-l.1-1  (cont’d.) 


Station  # 

Location 

Northing 

Easting 

Elevation/GH 

SW24002 

N.  First  Creek 

195,311.93 

2,187,575.26 

5,146.52  =  TBM  A 

5,146.01  =  TBM  B 

5,141.75  =  PZF 

5,141.18  =  0.00  on  SG 

SW26001 

Basin  F 

189,857.41 

2,179,286.75 

5,183.30  =  PZF 

SW36001 

Basin  A 

180,985.85 

2,184,525.97 

5,253.51  =  TBM  A 

5,253.50  =  TBM  B 

5,252.11  =  0.00  on  SG 
5,252.19  =  PZF 

SW37001 

First  Creek  Off-post 

199,013.30 

2,180,816.71 

5,108.99  =  TBM 

5,106.91  =  0.00  on  SG 
5,107.43  =  PZF  Weir 

SG  =  Staff  Gage 

TBM  =  Temporary  Bench  Mark 

PZF  =  Point  of  Zero  Flow 
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APPENDIX  A- 1.2 

SURVEY  INFORMATION  FOR  CONTROLS  AT 
SAND  CREEK  LATERAL  NEAR  HAVANA  POND  AND 
LADORA  LAKE  SPILLWAY 


Appendix  A-1.2  Longitudinal  Profile  and  Cross-Section  Surveying 


In  order  to  develop  an  accurate  water  balance  on  RMA,  it  was  recommended  that  additional  gaging 
stations  should  be  installed  (RLSA,  1990b).  RLSA  recommended  to  the  PMORMA  the  establishment 
of  stations  with  control  structures  and  continuous  monitoring  stage  equipment  downstream  of  Havana 
Pond  in  Sand  Creek  Lateral  and  downstream  of  the  spillway  leading  from  Ladoiu  Lake.  During  Water 
Year  1990  preliminary  surveying  work  was  performed  at  these  two  sites.  Longitudinal  profiles,  along 
with  cross  sections,  were  surveyed  at  these  sites  to  determine  the  best  location  for  an  artificial  control 
and  gaging  station,  and  to  support  future  design  considerations. 

All  longitudinal  profiles  were  surveyed  in  a  downstream  direction,  and  all  cross  sections  were  surveyed 
from  left  to  right  looking  in  a  downstream  direction.  Vertical  elevations  were  measured  to  the  nearest 
0.005  feet.  Horizontal  stations  were  determined  to  the  nearest  0.1  feet  using  stadia.  Horizontal 
stationing  and  elevations  in  the  longitudinal  profile  were  determined  for  all  slope  breaks  along  the  reach. 
Horizontal  stationing  and  elevations  for  the  cross-sections  were  determined  for  all  slope  breaks,  left  and 
right  overbank  reaches,  left  and  right  channel  banks,  as  well  as  for  the  thalweg  of  each  cross  section. 

The  channel  survey  data  were  used  to  produce  longitudinal  and  cross-section  plots  of  these  sites.  This 
information  can  be  used  to  subsequently  determine: 

•  The  appropriateness  of  each  reach  to  accomodate  station  construction; 

•  The  type  of  station  control  best  suited  to  the  channel  characteristics  and  hydraulics;  and 

•  The  station  sizing  requirements  and  corresponding  costs  to  construct. 

Preliminary  evaluation  of  these  survey  data  indicate  that  a  triangular-throated  flume  (similar  to  the  new 
North  First  Creek  Off-Post  structure)  is  the  most  appropriate  flow  measuring  structure  for  each  site.  The 
triangular-throated  flume  is  recommended  for  the  following  reasons: 

•  A  stage-discharge  rating  relationship  can  be  determined  with  an  error  of  less 
than  2  percent  in  the  calculated  discharge. 

•  The  throat  can  be  shaped  in  such  a  way  that  the  complete  range  of  low-flow 
to  high-flow  discharge  can  be  measured  accurately. 

•  The  head  loss  over  the  flume  required  to  have  a  unique  relationship  between 
the  upstream  sill-referenced  head  and  the  discharge  is  minimal;  the  head-loss  consideration 
is  extremely  important  since  the  surveyed  reaches  are  relatively  flat. 

•  This  head-loss  requirement  can  be  estimated  with  sufficient  accuracy. 
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•  Because  of  the  gradual  converging  transition,  this  structure  has  few  problems  with  floating 
debris. 

•  Field  observations  have  shown  that  the  structure  can  be  designed  to  pass  sediment  transported 
by  channels  with  subcritical  flow. 

•  Under  similar  hydraulic  and  other  boundary  conditions  this  flume  is  usually 
the  most  economical  of  all  structures  for  accurately  measuring  flow. 

Longitudinal  Profiles  and  Cross-Section  Information 

Each  longitudinal  profile  and  cross-section  is  in  feet  mean  sea  level  (MSL)  and  is  tied  to  a  vertical  control 
(temporary  bench  mark  -  TBM)  near  each  gage.  All  longitudinal  profiles  were  surveyed  in  a  downstream 
direction  and  all  cross-sections  were  surveyed  from  left  bank  to  right  bank  looking  in  a  downstream 
direction.  Horizontal  and  vertical  scales  for  plotting  were  selected  independently  for  each  station  reach 
based  on  best  visual  representation  of  plots  to  actual  site  conditions. 
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No  comparisons  were  made  at  the  following  sites  in  Water  Year  1990 


S  WO  1003 
SW26001 
SW36001 


South  Plants  Ditch 
Basin  F 
Basin  A 
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APPENDIX  A-l.2.1 


CROSS  SECTION  SURVEY  PLOTS 


Horizontal  Distance  (ft) 


Horizontal  Distance  (ft) 


APPENDIX  A-l.2.2 


CROSS  SECTION  SURVEY  DATA 


Appendix  A-l.2.2 
Table  A-l  .2.2-1 


Sand  Creek  Lateral  Reach  Survey  Data 


Horizontal 

Distance 

(ft) 

Elevation 

(ft-msl) 

Horizontal 

Distance 

(ft) 

Elevation 

(ft-msl) 

Longitudinal  Profile 

0 

5241.20 

0 

5241.03 

0 

5239.70 

0 

5239.39 

50 

5235.66 

7 

5238.71 

75 

5235.64 

16 

5234.80 

100 

5235.03 

19 

5234.13 

125 

5234.54 

23 

5234.67 

150 

5234.43 

32 

5238.98 

175 

5234.06 

40 

5240.00 

200 

5234.13 

225 

5234.49 

250 

5234.46 

275 

5235.05 

300 

5234.79 

325 

5234.86 

350 

5235.47 

375 

5235.26 

400 

5234.96 

425 

5234.61 

450 

5234.64 

475 

5234.18 

500 

5234.79 

525 

5234.76 

550 

5234.45 

575 

5234.47 

600 

5234.52 
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Appendix  A- 1.2.2 


Table  A-l. 2.2-2  Ladora  Lake  Spillway  Reach  Survey  Data 


Horizontal 

Distance 

(ft) 

Elevation 

(ft-msl) 

Horizontal 

Distance 

(ft) 

Elevation 

(ft-msl) 

Ungitwdinai  Profile 

ReDresentative  Cross  Section 

0 

5205.17 

14 

5210.00 

25 

5204.74 

14 

5209.07 

50 

5204.27 

26 

5204.97 

75 

5204.02 

37 

5204.49 

100 

5203.82 

40 

5205.00 

49 

5207.70 

52 

5207.83 

52 

5208.61 
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APPENDIX  A-l.2.3 


CHANNEL  REACH  SURVEYS  AND  LONGITUDINAL  PROFILES 


APPENDIX  A-l.2.3 


CHANNEL  REACH  SURVEYS 


Vertical  control  was  established  by  referencing  to  an  existing  temporary  bench  mark  (TBM)  located  at 
or  near  each  structure.  Each  TBM  is  permanently  secured  such  that  additional  or  future  surveys  can  be 
referenced  to  the  same  elevation.  The  need  to  do  additional  surveying  may  arise  as  a  result  of  flooding 
which  could  cause  changes  in  channel  geometry,  from  aggredation  or  degradation  of  the  stream  channel 
bottom  as  a  result  of  increased  or  decrease  sediment  transport,  and  from  modifications  or  changes  in  the 
control  structure,  staff  location  or  staff  elevation. 

Each  stream  cross  section  was  referenced  either  to  the  TBM  or  an  established  pin  at  the  nearest  upstream 
or  downstream  cross  section  to  maintain  vertical  control.  All  rod  readings  were  recorded  to  the  nearest 
0.005  feet.  For  each  surveying  instrument  location,  a  backsight  and  foresight  to  established  pins  was 
recorded.  All  level  loops  were  closed  on  the  original  TBM  at  each  location,  with  an  allowable  vertical 
closure  error  not-to-exceed  0.01  feet.  An  end-to-end  test  or  "peg  test"  was  conducted  on  the  surveying 
instrument  each  day  prior  to  use  to  ensure  instrument  accuracy. 

Horizontal  control  was  established  by  driving  5/8-inch  rebar  stakes  (pins)  at  the  endpoints  of  each  cross 
section.  The  pins  serve  as  reference  locations  for  each  cross  section  and  may  be  used  for  future  surveys, 
if  required.  Each  pin  was  tagged  with  aluminum  tags  etched  with  the  station  identification,  pin 
identification  and  date.  Pins  were  positioned  on  both  sides  of  the  stream  channel  perpendicular  to  flow 
lines  in  the  stream.  The  location  of  the  pins  is  high  enough  such  that  a  wide  range  of  high  flows  will  be 
contained  within  the  surveyed  cross  sections.  Each  pin  was  hammered  into  the  ground  approximately  1 .5 
feet.  The  remaining  0.5  feet  was  painted  orange  and  tagged  with  orange  surveyor’s  flagging  for  ease  of 
locating  in  the  future.  For  step-backwater  modeling  purposes,  baseline  and  azimuth  measurements  were 
not  required.  Since  all  cross  sections  were  staked  and  identified,  horizontal  control  with  reference  to 
magnetic  north  can  easily  be  obtained  by  additional  surveys. 

All  cross  sections  wore  surveyed  from  left  to  right  looking  in  a  downstream  direction.  Horizontal  stations 
were  determined  to  the  nearest  0.1  feet  using  a  cloth  tape  stretched  between  the  pins.  Horizontal 
stationing  was  determined  for  all  slope  breaks  along  each  cross  section,  for  the  left  and  right  overbank 
readies,  left  and  right  channel  banks,  left  and  right  edge  of  water  and  for  the  thalweg  of  each  cross 
section.  Additionally,  the  water  surface  elevation  at  each  cross  section  were  determined  to  compute  the 
energy  grade  of  a  particular  reach. 
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INSTANTANEOUS  DISCHARGE  MEASUREMENTS 


APPENDIX  A-2.1 


FLUME  SPECIFICATIONS 


VIEWS 


LONGITUDINAL  section 


ENO  VIEW 


TOP  VIEW  SILL  DETAIL 


be-  ;  ljji:  to  fit  1  to  2  slope 
break  down  l  ..3*  ^ 


0.5b, 


bc=  sill  crest  width 


^  1.58b  *  1.50b  ^ 


100  mm  Flume 

200  mm  Flume 

bc  =  100  mm 
=  3.94  in 

bc  =  200  mm 
=  7.87  in 

Prepored  for  ■ 

U.S.  Army  Program  Manager  lor 
Rocky  Mountain  Arsenal 
Commerce  City,  Colorado 

Prepared  by  : 

R.  L.  Stoll  or  O  Associates,  Inc. 
Riverside  Technology,  Ire. 

Figure  A~  2 . 1  —  1 


100mm  and  200mm 
Lortg-Throa led  Flume 
Specifications 
CMP  SW  FY  90 _ 


Appendix  A-2. 1 

Table  A-2. 1-1  Head  Discharge  Relationship  for  100  mm  Portable  Long-Throated  Flume 


h 

(ft) 

Q 

(cfs) 

0.04 

0.0078 

0.05 

0.0113 

0.06 

0.0153 

0.07 

0.0198 

0.08 

0.0247 

0.09 

0.0301 

0.10 

0.0360 

0.11 

0.0424 

0.12 

0.0492 

0.13 

0.0565 

0.14 

0.0643 

0.15 

0.0726 

0.16 

0.0814 

0.17 

0.0907 

0.18 

0.1004 

0.19 

0.1107 

0.20 

0.1214 

0.21 

0.1327 

0.22 

0.1445 

0.23 

0.1568 

0.24 

0.1697 

0.25 

0.1831 

0.26 

0.1970 

0.27 

0.2114 

0.28 

0.2264 

0.39 

0.2420 

0.30 

0.2582 

0.31 

0.2748 

0.32 

0.2921 

0.33 

0.3099 

(1)  Design  and  ratings  taken  from  "Flow  Measuring  Flumes  for  Open  Channel  Systems";  Marinus  G. 
Bos,  John  A.  Repogle,  Albert  J.  Clemmens,  1984  by  John  Wiley  &  Sons,  Inc. 

(2)  "h"  is  upstream  sill  -  referenced  head. 
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Appendix  A-2. 1 

Table  A-2. 1-2  Head  Discharge  Relationship  for  Long-Throated  Portable  Flume  with  0.66  ft  (200 
mm)  wide  sill  (1) 


h 

Q 

h 

Q 

(ft) 

(cfs) 

(ft) 

(cfs) 

0.07 

0.0367 

0.37 

0.6008 

0.08 

0.0456 

0.38 

0.6303 

0.09 

0.0552  ' 

0.39 

0.6606 

0.10 

0.0655 

0.40 

0.6915 

0.11 

0.0765 

0.41 

0.7232 

0.12 

0.0883 

0.42 

0.7557 

0.13 

0.1007 

0.43 

0.7887 

0.14 

0.1137 

0.44 

0.8226 

0.15 

0.1275 

0.45 

0.8572 

0.16 

0.1419 

0.46 

0.8927 

0.17 

0.1570 

0.47 

0.9288 

0.18 

0.1727 

0.48 

0.9656 

0.19 

0.1891 

0.49 

0.9656 

0.20 

0.2062 

0.50 

1.042 

0.21 

0.2240 

0.51 

1.081 

0.22 

0.2424 

0.52 

1.121 

0.23 

0.2615 

0.53 

1.161 

0.24 

0.2813 

0.54 

1.203 

0.25 

0.3017 

0.55 

1.245 

0.26 

0.3229 

0.56 

1.288 

0.27 

0.3447 

0.57 

1.332 

0.28 

0.3672 

0.58 

1.376 

0.29 

0.3903 

0.59 

1.422 

0.30 

0.4142 

0.60 

1.468 

0.31 

0.4387 

0.61 

1.515 

0.32 

0.4640 

0.62 

1.563 

0.33 

0.4900 

0.63 

1.611 

0.34 

0.5167 

0.64 

1.661 

0.35 

0.5440 

0.65 

1.711 

0.36 

0.5721 

0.66 

1.762 

(1)  Design  and  ratings  taken  from  "Flow  Measuring  Flumes  for  Open  Channel  Systems";  Marinus  G. 
Bos,  John  A.  Repogle,  Albert  J.  Clemmens,  1984  by  John  Wiley  &  Sons,  Inc. 

(2)  "h"  is  upstream  sill  -  referenced  head. 
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APPENDIX  A-2.2 

DISCHARGE  MEASUREMENT  PROCEDURES 


A-2.2 


Marsh  McBimey  Meter  and  Long-Throated  Flume  Discharge  Measurement  Procedures 


The  Marsh-McBimey  current  meter  is  a  factory  calibrated  electromagnetic-type  meter  and  cannot  be 
adjusted  in  the  field.  However,  the  battery,  the  electromagnetic  sensor  and  internal  electrical  circuitry 
was  checked.  In  addition  to  the  above  field  inspection  procedures,  the  manufacturer’s  suggested 
instructions  for  routine  care  and  maintenance  were  followed. 

The  following  procedures  were  implemented  to  measure  and  calculate  current  meter  instantaneous 
discharge  rates: 

•  A  measuring  tape  was  stretched  across  the  stream  at  right  angles  to  the  direction  of  flow  to 
determine  the  width  of  the  stream  and  to  be  used  in  the  measurement  of  each  flow  cell. 

•  The  spacing  of  the  subsections  (flow  cells)  was  generally  made  by  dividing  the  total  width 
of  the  stream  into  20  subsections.  Sections  were  usually  chosen  so  that  no  section  contained 
more  than  10  percent  of  the  total  flow.  Equal  widths  (subsections)  across  a  cross  section 
were  used.  For  stream  locations  where  20  sections  were  not  possible,  a  minimum  distance 
of  0.3  feet  between  subsections  was  generally  used. 

•  Recording  stream  stage  from  the  staff  gage  and  the  recorder  (if  present).  Identifying  the 
starting  point  by  either  LEW  or  REW  (left  edge  of  water  or  right  edge  of  water, 
respectively,  when  facing  downstream).  Recording  the  staff  gage  reading  and  time  before, 
during  and  after  discharge  measurements  in  order  to  determine  the  mean  gage  height. 

•  Recording  the  distance  from  the  initial  measuring  point  to  the  edge  of  water  and  the  depth 
at  the  edge  of  water. 

•  Stream  depth  measurements  were  made  at  0.6  depth  using  a  top  setting  wading  rod.  This 
rod  is  masked  so  as  to  automatically  suspend  the  current  meter  at  0.6  depth  by  "setting''  the 
total  depth  on  the  wading  rod. 

•  After  the  meter  was  set  at  the  proper  depth,  it  was  allowed  to  stabilize  to  the  stream  current. 
The  wading  rod  was  kept  in  a  vertical  position  and  the  current  meter  was  held  parallel  to 
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the  direction  of  flow.  The  hydrologist  stood  in  a  position  that  least  affected  the  velocity  of 
the  water  passing  the  current  meter  by  standing  downstream  and  off  to  one  side  of  the  rod. 

•  The  measuring  and  recording  of  flow  velocity  using  the  Marsh  McBirney  current  meter  was 
performed  in  accordance  with  the  manufacturer’s  instructions.  The  minimum  time  for 
measuring  velocity  in  each  subsection  was  20  seconds.  Stream  velocity  meter  measurements 
were  obtained  directly  from  the  analog  meter  on  the  instrument. 

•  Upon  completion  of  the  measurement  the  time,  stream  stage  and  recorder  readings  were 
recorded  on  the  discharge  measurement  sheet. 

•  The  description  of  the  stream  bed,  flow  conditions,  location  of  the  measurement,  weather 
and  any  other  pertinent  information  which  may  have  affected  the  accuracy  of  the 
measurement  or  the  stage  discharge  relationship  was  recorded  on  the  discharge  measurement 
sheet. 

•  Each  stream  subsection  area  was  calculated  and  multiplied  by  the  corresponding  stream 
velocity  to  determine  subsection  discharge.  The  subsection  discharges  were  totalled  to 
determine  instantaneous  discharge. 

Long-Throated  Flume  Discharge  Measurement  Procedure 

Instantaneous  discharge  measurements  are  taken  using  either  the  100mm  or  200mm  long-throated  flumes 
depending  on  stream  stage  and  flow  conditions.  The  100mm  flume  is  capable  of  measuring  flows  ranging 
from  0.0078  cfs  to  0.3099  cfs,  and  the  200mm  flume  is  capable  of  measuring  flows  ranging  from  0.0367 
cfs  to  1.762  cfs. 

Both  flumes  are  custom  built,  galvanized  sheetmetal  rated  structures.  A  water  intake  port  in  the  flume 
channel  is  hydraulically  connected  to  a  clear  plastic  stilling  well  that  is  attached  to  the  structure.  The 
water  level  in  the  flume  channel  is  measured  as  hydraulic  head  in  the  stilling  well.  The  structures  are 
mathematically  rated,  which  enables  a  conversion  of  the  measured  hydraulic  head  to  a  corresponding 
discharge. 
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Procedures  for  obtaining  instantaneous  discharge  measurements  with  either  the  100mm  or  200mm  long- 
throated  flumes  are  as  follows: 

•  Select  a  site  in  the  channel  for  the  flume.  This  site  should  be  in  a  reach  of  the  channel  that 
is  straight  both  upstream  and  downstream  of  the  flume  site.  The  channel  should  be  free  of 
obstructions  and  have  uniform  flow. 

•  Record  gage  height  (if  available)  and  time  in  the  log  book  and  on  the  data  sheet. 

•  Prepare  the  channel  at  the  flume  site  by  removing  any  rocks  or  debris  which  will  interfere 
with  leveling  and  sealing  of  the  flume  during  installation. 

•  Install  the  flume  in  the  channel  making  sure  the  flume  is  stable  and  level.  Leveling  of  the 
cross-slope  and  longitudinal  slope  may  be  done  with  a  carpenter’s  level. 

•  Seal  the  bottoms  and  sides  of  both  the  upstream  and  downstream  faces  of  the  wingwalls  of 
the  flume  with  soil.  The  flume  must  be  completely  sealed  so  that  all  flow  is  diverted 
through  the  flume  for  an  accurate  measurement. 

•  Allow  the  flow  to  stabilize  over  the  sill  of  the  flume.  Check  for  leaks  around  the  edges  and 
bottom  of  the  flume  and  seal  if  necessary. 

•  Obtain  the  sill-referenced  head  by  measuring  the  distance  from  the  top  of  the  sill  to  the 
water  level  in  the  stilling  well  with  a  metal  tape  measure. 

•  For  each  of  flume  size,  a  rating  table  was  prepared  (see  stage  discharge  relationship  tables). 
Using  the  proper  rating  table,  find  the  h  value,  in  feet,  and  record  the  corresponding 
discharge  value,  in  cfs.  The  head,  discharge,  time  and  gage  height  (if  available)  are 
recorded  in  the  log  book  and  on  the  data  sheet.  Generally,  there  are  three  discharge 
measurements  taken  at  five  minute  intervals  at  each  site. 
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APPENDIX  A-2.3 

WY90  INSTANTANEOUS  DISCHARGE  MEASUREMENTS  SUMMARY 


I 


I 

I 


APPEH01X  A-2.3  TABLE  A-2.3-1 

SUMMARY  OF  DISCHARGE  MEASUREMENTS  FOR  MONITORING  STATIONS  AND  SAMPLING  LOCATIONS 

STAFF  GAGE 


SITE  ID#  SITE  NAME 

DATE 

INSTRUMENT 

TYPE 

DISCHARGE 

(CFS) 

HEIGHT  (FT) 
START/STOP 

COHENTS 

X<BK*KZX»lBCItflXSSSBSxaSSBBSI«K 

imuanim 

8UMtlIlHsfI88SSSSSCS:XS8B3SSSSX3f82S5SSXSSSSSSSXsSXs2SSS»S 

SW01001  NORTH  UVALOA 

04/17/90 

FLUME- 100HM 

0.04 

0.23/0.26 

30  FT  BELOW  GAGE 

06/15/90 

CURRENT  METER 

19.87 

2.23/2.02 

40  FT  BELOW  CAGE 

06/10/90 

CURRENT  METER 

14.38 

1.78/1.70 

20  FT  ABOVE  GAGE 

06/19/90 

CURRENT  METER 

9.20 

1.29/1.25 

25  FT  ABOVE  GAGE 

06/21/90 

CURRENT  METER 

10.60 

1.29/1.30 

20  FT  ABOVE  GAGE 

06/22/90 

CURRENT  METER 

12.55 

1 .42/1 .42 

20  FT  ABOVE  GAGE 

07/08/90 

FLUME- 100MM 

0.14 

0.24/0.24 

120  FT  BELOW  GAGE 

07/09/90 

FLUME-100MM 

0.14 

0.23/0.22 

120  FT  BELOW  GAGE 

07/16/90 

FLUME-100MM 

0.02 

0.19/0.19 

80  FT  BELOW  GAGE 

08/28/90 

FLUME- 100MM 

0.02 

0.18/0.18 

60  FT  BELOW  GAGE 

09/06/90 

flume-ioomm 

0.07 

0.23/0.23 

60  FT  BELOW  GAGE 

SW02001  LADORA  WEIR  06/22/90 

CURRENT  METER 

11.50 

4.72/4.72 

25  FT  BELOW  GAGE 

06/26/90 

FLUME-IOOMM 

0.09 

4.16/4.16 

40  FT  BELOW  GAGE 

07/03/90 

FLUME-IOOMM 

0.09 

4.15/4.15 

30  FT  BELOW  GAGE 

07/09/90 

FLUME-IOOMM 

0.09 

4.15/4.15 

30  FT  BELOW  GAGE 

09/05/90 

FLUME-IOOMM 

6.23 

3.78/3.78 

20  FT  BELOW  NEW  GAGE 

09/05/90 

FLUME-IOOMM 

5.42 

3.78/3.78 

20  FT  BELOW  NEW  GAGE 

SW02006  STEAM  PLANT  EFFLUENT 

10/04/89 

FLUME-200MM 

0.26 

NA 

80  FT  NORTH  OF  ROAD 

04/19/90 

FLUME-IOOMM 

0.07 

NA 

80  FT  NORTH  OF  ROAD 

09/04/90 

FLUME-200MM 

0.39 

NA 

80  FT  NORTH  OF  ROAD 

SW05001  SOUTH  FIRST  CREEK(OLO) 

06/21/90 

06/27/90 

FLUME-200MM 
FLUME -200MM 

0.89 

0.17 

0.65/0.65 

0.49/0.49 

5  FT  ABOVE  GAGE 

10  FT  ABOVE  GAGE 

SW05002 

04/23/90 

FLUME-200MM 

1.04 

NA 

600  FT  ABOVE  F  ST. 

SW06001 

04/23/90 

FLUME -200MM 

1.04 

NA 

300  FT  ABOVE  CULVER 

SU06002  EAST  UPPER  DERBY  DITCH  07/18/90 

FLUME -200MM 

0.26 

NA 

CONFLUENCE  AT  FIRST  CREEK 

07/18/90 

FLUME -200HM 

0.17 

NA 

CONFLUENCE  AT  FIRST  CREEK 

07/27/90 

FLUME -200MM 

0.60 

NA 

CONFLUENCE  AT  FIRST  CREEK 

SW06003 

07/16/90 

CURRENT  METER 

2.36 

NA 

20  FT  BELOW  LAKE  OUTLET 

07/18/90 

CURRENT  METER 

2.93 

NA 

20  FT  BELOW  LAKE  OUTLET 

07/26/90 

CURRENT  METER 

3.43 

NA 

20  FT  BELOW  LAKE  OUTLET 

07/22/90 

CURRENT  METER 

4.64 

NA 

20  FT  BELOW  LAKE  OUTLET 

SW08001  SOUTH  FIRST  CREEK 

04/23/90 

FLUME -200MM 

0.89 

4.19/4.19 

225  FT  BELOW  CULVERT 

8QUN0ARY 

05/21/90 

FLUME-200MM 

1.08 

4.24/4.24 

225  FT  BELOW  CULVERT 

06/27/90 

FLUME-IOOMM 

0.21 

BG 

225  FT  BELOW  CULVERT 

09/12/90 

FLUME-200MM 

0.54 

BG 

225  FT  BELOW  CULVERT 

APPENDIX  A-2.3  TABLE  A-2.3-1 

SUMMARY  OF  DISCHARGE  MEASUREMENTS  FOR  MONITORING  STATIONS  AND  SAMPLING  LOCATIONS 


SITE  10#  SITE  NAME 


SU08003  SOUTH  FIRST  CREEK 


SW08004  FIRST  CREEK  RETENTION 
POND  AREA 


SU11001  PEORIA  INTERCEPTOR 


STAFF  GAGE 


DATE 

INSTRUMENT 

TYPE 

DISCHARGE 

(CFS) 

HEIGHT  (FT) 
START/STOP 

COMMENTS 

10/03/89 

FLUME -100MM 

0.09 

0.22/0.22 

40 

FT 

BELOW  GAGE 

11/24/89 

FLUME-200MM 

0.63 

0.46/0.46 

40 

FT 

BELOW  GAGE 

01/09/90 

FLUME- 200MM 

0.97 

0.48/0.48 

40 

FT 

BELOW  GAGE 

02/06/90 

FLUME -200MH 

0.79 

0.47/0.47 

20 

FT 

BELOW  WEIR 

03/09/90 

CURRENT  METER 

2.36 

0.76/0.76 

25 

FT 

BELOW  WEIR 

04/18/90 

FLUME- 200HM 

1.08 

0.52/0.52 

30 

FT 

BELOW  WEIR 

04/23/90 

FLUME -200MM 

0.97 

0.50/0.50 

40 

FT 

BELOW  GAGE 

05/08/90 

FLUME -200MM 

0.79 

0.45/0.45 

40 

FT 

BELOW  GAGE 

05/15/90 

FLUME- 200MM 

0.76 

0.45/0.45 

35 

FT 

BELOW  GAGE 

05/22/90 

CURRENT  METER 

0.75 

0.45/0.45 

25 

FT 

BELOW  WEIR 

05/29/90 

FLUME -200MM 

0.52 

0.36/0.36 

30 

FT 

BELOW  GAGE 

05/30/90 

FLUME -200MM 

2.66 

0.79/0.78 

40 

FT 

BELOW  GAGE 

06/21/90 

FLUME-200MM 

1.25 

0.54/0.54 

40 

FT 

BELOW  GAGE 

06/27/90 

FLUME-200MM 

0.24 

0.27/0.26 

40 

FT 

BELOW  GAGE 

07/09/90 

FLUME-100MM 

0.03 

0.12/0.12 

40 

FT 

BELOW  GAGE 

07/24/90 

FLUME- 100HM 

0.24 

0.26/0.26 

20 

FT 

BELOW  WEIR 

08/14/90 

FLUME- 100MM 

0.04 

0.09/0.09 

40 

FT  BELOW  GAGE 

08/22/90 

CURRENT  METER 

1.60 

0.58/0.57 

70 

FT 

BELOW  GAGE 

09/07/90 

fluhe-ioohm 

0.17 

0.21/0.21 

100  FT  BELOW  GAGE 

09/12/90 

FLUME-200MM 

0.52 

0.34/0.39 

50 

FT 

BELOW  WEIR 

09/24/90 

FLUME -200MM 

0.69 

0.51/0.50 

100  FT  BELOW  GAGE 

04/23/90 

FLUME-200MM 

1.08 

NA 

150  FT  ABOVE  POND 

06/21/90 

FLUME -200MM 

0.97 

NA 

150  FT  ABOVE  POND 

06/27/90 

FLUME -200MM 

0.17 

NA 

150  FT  ABOVE  POND 

10/04/89 

FLUHE-IOOHM 

0.02 

0.43/0.43 

75  FT  BELOW  GAGE,  AND 
-0.20  STAFF  GAGE  OFFSET 

01/30/90* 

1  LITER  BOTTLE 

0.09 

0.44/0.46 

V-NOTCH  ON  WEIR 

01/30/90* 

FLUHE-IOOHM 

0.01 

0.47/0.48 

50  FT  BELOW  GAGE 

03/06/90* 

CURRENT  METER 

5.29 

1.12/1.35 

50  FT  ABOVE  GAGE 

03/13/90* 

CURRENT  METER 

6.58 

1.12/1.26 

20  FT  ABOVE  WEIR 

03/20/90* 

FLUHE-IOOHM 

0.02 

0.47/0.47 

60  FT  BELOW  GAGE 

04/16/90* 

FLUHE-IOOHM 

0.01 

0.41/0.41 

100  FT  BELOW  GAGE 

06/06/90* 

CURRENT  METER 

0.45 

0.48/0.48 

100  FT  BELOW  GAGE 

06/12/90* 

FLUHE-IOOHM 

0.03 

0.53/0.52 

100  FT  BELOW  GAGE 

06/19/90* 

FLUHE-IOOHM 

0.10 

0.58/0.56 

30  FT  BELOW  GAGE 

06/22/90* 

FLUHE-IOOHM 

0.03 

0.53/0.53 

30  FT  BELOW  GAGE 

06/26/90* 

FLUHE-IOOHM 

0.05 

0.54/0.53 

30  FT  BELOW  GAGE 

07/17/90* 

FLUME -200MM 

0.08 

0.57/0.57 

40  FT  BELOW  GAGE 

09/04/90* 

5  GALLON  BUCKET 

0.04 

0.52/0.52 

V-NOTCH  ON  WEIR,  STAFF 
GAGE  AT  ORIGINAL  POSITI 

*  STAFF  GAGE  HEIGHTS  CALCULATED  USING  (CR-10  VALUE  X  1.04)  +  0.07 
1.04  »  REFERENCE  DIFFERENTIAL 

0.07  >  SURVEYED  DIFFERENCE  BETWEEN  BUBBLER  ORIFtCE  AND  0.00  MARK  ON  ORIGINAL 
STAFF  GAGE 


APPENDIX  A-2.3  TABLE  A-2.3-1 

SUMMARY  OF  DISCHARGE  MEASUREMENTS  FOR  MONITORING  STATIONS  AND  SAMPLING  LOCATIONS 

STAFF  GAGE 


SITE  ID* 

SITE  NAME 

DATE 

INSTRUMENT 

DISCHARGE 

HEIGHT  (FT) 

COMMENTS 

TYPE 

(CFS) 

START/STOP 

SSS8BS8S8SSB38SSSSSBSSSS8: 

SSSSSSSX3S8SSS2&SSSS 

SU11002 

HAVANA  INTERCEPTOR* 

10/04/89 

FLUME -200HM 

0.30 

0.21/0.20 

500  FT  BELOU  GAGE 

01/23/90 

FLUME-200MM 

0.24 

0.63/0.75 

100  FT  BELOU  CONCRETE 

01/30/90 

FLUME-100MM 

0.05 

0.12/0.16 

100  FT  BELOU  CONCRETE 

03/06/90 

CURRENT  METER 

14.30 

0.75/0.56 

1000  FT  BELOU  GAGE 

03/13/90 

CURRENT  METER 

22.55 

0.86/0.92 

1000  FT  BELOU  GAGE 

04/16/90 

FLUME -100MM 

0.02 

0.12/0.11 

300  FT  BELOU  CONCRETE 

05/15/90 

FLUME -200MM 

0.49 

0.26/0.24 

150  FT  BELOU  CONCRETE 

06/06/90 

CURRENT  METER 

0.80 

0.16/0.15 

50  FT  BELOU  CONCRETE 

06/12/90 

CURRENT  METER 

0.52 

0.15/0.15 

200  FT  BELOU  CONCRETE 

06/19/90 

FLUME -200MM 

0.54 

0.24/0.24 

200  FT  BELOU  CONCRETE 

06/22/90 

FLUME -200HM 

0.30 

0.22/0.21 

60  FT  BELOU  CONCRETE 

06/26/90 

FLUME-200W4 

0.21 

0.22/0.21 

100  FT  BELOU  CONCRETE 

07/29/90 

CURRENT  METER 

158.11 

3.32/2.15 

10  FT  BELOU  BU8BLER 

07/09/90 

CURRENT  METER 

61.13 

1.70/1.58 

10  FT  BELOU  BUBBLER 

07/1“/  90 

FLUME- 100MM 

0.23 

0.22/0.21 

END  OF  CONCRETE 

08/14/90 

FLUME-200MM 

0.32 

0.22/0.21 

END  OF  CONCRETE 

O'  05/90 

5  GALLON  BUCKET 

0.39 

0.26/0.23 

END  OF  CONCRETE 

*  STAFF  GAGE  HEIGHT  =  CR-10  VALUE 

SU12001 

UVALDA  DITCH  C 

04/13/90 

FLUME-200MM 

0.69 

NA 

300  FT  EAST  OF  UVALDA 

09/06/90 

FLUME -200HM 

0.26 

NA 

300  FT  EAST  OF  UVALDA 

SWT 2004 

STORM  SEUER 

03/08/90 

CURRENT  METER 

0.97 

NA 

50  FT  BELOU  CULVERT 

SW 12005 

SOUTH  UVALDA 

10/04/90 

FLUME-200M4 

0.30 

0.49/0.49 

40  FT  BELOU  GAGE 

01/09/90 

FLUME-200MM 

0.52 

0.54/0.56 

40  FT  BELOU  GAGE 

02/06/90 

FLUME -200MM 

0.30 

0.49/0.49 

40  FT  BELOU  GAGE 

03/08/90 

CURRENT  METER 

3.74 

1.06* 

25  FT  BELOU  GAGE 

03/13/90 

CURRENT  METER 

3.52 

1.02* 

25  FT  BELOU  WEIR 

03/29/90 

FLUME-200MM 

0.44 

0.57* 

40  FT  BELOU  GAGE 

04/16/90 

FLUME -200MM 

0.39 

0.53/0.52 

50  FT  BELOU  VEIR 

05/15/90 

FLUME-200MM 

0.49 

0.56/0.56 

55  FT  BELOU  GAGE 

06/12/90 

FLUME -200MM 

0.34 

0.52/0.50 

40  FT  BELOU  GAGE 

06/22/90 

FLUME-  100MM 

0.31 

0.51/0.51 

50  FT  BELOU  GAGE 

08/28/90 

FLUME- 100MM 

0.29 

0.54/0.55 

50  FT  BELOU  GAGE 

09/06/90 

FLUME -200MM 

0.44 

0.55/0.55 

80  FT  BELOU  GAGE 

•  STAFF  GAGE  HEIGHT  ESTIMATED  FROM  CR 

-10  VALUE 

SU12006 

ARMY  RESERVE 

07/21/90 

FLUME -100MM 

0.16 

NA 

30  FT  BELOU  CULVERT 

STORM  SEVER 


APPENDIX  A-2.3  TABLE  A-2.3-1 

SUMMARY  OF  DISCHARGE  MEASUREMENTS  FOR  MONITORING  STATIONS  AMO  SAMPLING  LOCATIONS 


SITE  ID* 


SITE  NAME 


tannauBaiiKSnusscsn 

SW12007  HIGHLINE  LATERAL 


STAFF  GAGE 

DATE 

INSTRUMENT 

DISCHARGE 

HEIGHT  (FT) 

COMMENTS 

TYPE 

(CFS) 

START/STOP 

N 

It 

II 

tl 

II 

M 

II 

II 

II 

II 

isscssssssssss 

SSSS: 

:ss: 

essxcs: 

isssse: 

05/15/90* 

CURRENT  METER 

7.95 

0.43/0.43 

15 

FT 

ABOVE 

GAGE 

05/15/90* 

CURRENT  METER 

7.63 

0.44/0.44 

15 

FT 

ABOVE 

GAGE 

M/16/90* 

CURRENT  METER 

8.16 

0.50/0.51 

20 

FT 

ABOVE 

GAGE 

06/06/90* 

CURRENT  METER 

14.58 

0.64/0.63 

15 

FT 

ABOVE 

GAGE 

06/11/90 

CURRENT  METER 

15.70 

0.65/0.67 

15 

FT 

ABOVE 

GAGE 

06/11/90 

CURRENT  METER 

15.66 

0.67/0.65 

15 

FT 

ABOVE 

GAGE 

06/13/90 

CURRENT  METER 

17.23 

0.72/0.70 

10 

FT 

ABOVE 

GAGE 

06/13/90 

CURRENT  METER 

19.21 

0.79/0.73 

10 

FT 

ABOVE 

GAGE 

06/14/90 

CURRENT  METER 

15.35 

0.63/0.61 

10 

FT 

ABOVE 

GAGE 

06/15/90 

CURRENT  METER 

21.24 

0.75/0.73 

15 

FT 

ABOVE 

GAGE 

06/18/90 

CURRENT  METER 

15.99 

0.69/0.65 

15 

FT 

ABOVE 

GAGE 

06/19/90 

CURRENT  METER 

6.30 

0.40/0.36 

15 

FT 

ABOVE 

GAGE 

06/21/90 

CURRENT  METER 

9.98 

0.50/0.50 

10 

FT 

ABOVE 

GAGE 

06/22/90 

CURRENT  METER 

12.66 

0.57/0.56 

15 

FT 

ABOVE 

GAGE 

07/16/90 

CURRENT  METER 

14.49 

0.61/0.63 

15 

FT 

ABOVE 

GAGE 

07/17/90 

CURRENT  METER 

10.80 

0.54/0.52 

15 

FT 

ABOVE 

GAGE 

07/18/90 

FLUME-200MM 

0.05 

BELOW  GAGE 

30 

FT 

ABOVE 

GAGE 

07/26/90 

CURRENT  METER 

16.40 

0.64/0.66 

20 

FT 

ABOVE 

GAGE 

07/27/90 

CURRENT  METER 

13.62 

0.60/0.60 

20 

FT 

ABOVE 

GAGE 

08/22/90 

CURRENT  METER 

13.41 

0.60/0.60 

17 

FT 

ABOVE 

GAGE 

*  STAFF  GAGE  HEIGHT  CALCULATED  WITH  -0.85  OFFSET  TO  CORRECT  TO  NEW  STAFF  GAGE 


SU24001  SEWAGE  TREATMENT  PLANT  04/17/90 

FLOOR  METER 

22.2 

NA 

VARIABLE  FLOW 

09/06/90 

FLOOR  METER 

0.04 

NA 

VARIABLE  FLOW 

SW24002  NORTH  FIRST  CREEK  01/16/90 

FLUME-100MM 

0.02 

0.62/0.62 

50  FT  BELOW  GAGE 

02/20/90 

FLUME- 100MM 

0.17 

0.77/0.77 

40  FT  BELOW  GAGE 

03/09/90 

CURRENT  METER 

4.07 

1.50/1.48 

30  FT  BELOW  GAGE 

03/20/90 

CURRENT  METER 

1.63 

1.21/1.20 

50  FT  BELOW  GAGE 

03/27/90 

FLUME -200MM 

1.29 

1.17/1.17 

30  FT  BELOW  GAGE 

04/18/90 

FLUME -200HM 

1.12 

1.12/1.12 

30  FT  BELOW  WEIR 

04/23/90 

FLUHE-200HM 

1.08 

1.13/1.12 

50  FT  BELOW  GAGE 

M/08/90 

FLUME -200MM 

0.66 

1.01/1.02 

30  FT  BELOW  GAGE 

M/15/90 

FLUME-200MH 

0.72 

1.04/1.03 

50  FT  BELOW  GAGE 

M/29/90 

FLUME -200MM 

0.19 

0.81/0.81 

40  FT  BELOW  GAGE 

M/30/90 

CURRENT  METER 

1.04 

1.10/1.11 

27  FT  BELOW  GAGE 

08/22/90 

CURRENT  METER 

1.80 

1.32/1.32 

55  FT  BELOW  GAGE 

09/24/90 

FLUME -200MM 

1.04 

1.12/1.12 

80  FT  BELOW  GAGE 

SW24004  NORTH  FIRST  CREEK 
80UNDARY 

04/23/90 

CURRENT  METER 

1.34 

NA 

25  FT  BELOW  CULVERT 

SW26001  BASIN  F 

03/13/90 

FLUME-200MM 

0.03 

4.43/4.43 

NEXT  TO  GAGE 

08/19/90 

FLUME- 20C--H 

0.57 

4.74/4.76 

NEXT  TO  GAGE 

APPENDIX  A-2.3  TABLE  A-2.3-1 

SUMMARY  OF  DISCHARGE  MEASUREMENTS  FOR  MONITORING  STATIONS  AND  SAMPLING  LOCATIONS 

STAFF  GAGE 


SITE  10#  SITE  NAME 

DATE 

INSTRUMENT 

TYPE 

DISCHARGE 

<CFS) 

HEIGHT  (FT) 
START/STOP 

COMMENTS 

SU30002 

NORTH  PLANT  DITCH 

04/23/90 

FLUME-200MM 

1.20 

NA 

2  FT  BELOW  CONF. 

CONFLUENCE 

06/28/90 

FLUME-  100MM 

0.03 

NA 

3  FT  BELOW  CONF. 

SU31001 

TOXIC  STORAGE  TARO 
DITCH 

04/23/90 

FLUME -200MM 

1.20 

NA 

20  FT  BELOW  CONF. 

SW36001  BASIN  A  04/19/90 

FLUME-100MM 

0.01 

BG 

30  FT  BELOW  CULVERT 

06/22/90 

FLUME -100HM 

0.09 

0.16/0.14 

15  FT  BELOW  GAGE 

06/26/90 

FLUME -100MM 

0.04 

0.15/0.15 

15  FT  BELOW  GAGE 

07/18/90 

FLUME- 100MM 

0.02 

NA 

80  FT  ABOVE  GAGE 

08/01/90 

FLUME- 100MM 

0.02 

NA 

30  FT  BELOW  CULVERT 

08/28/90 

FLUME-100MM 

0.02 

NA 

40  FT  BELOW  CULVERT 

09/05/90 

FLUME-100MM 

0.03 

NA 

45  FT  BELOW  CULVERT 

SU37Q01  FIRST  CREEK  OFF-POST  11/07/89 

FLUME-100MM 

0.02 

0.60/0.60 

15  FT  BELOW  GAGE 

11/14/89 

FLUME- 100MM 

0.02 

0.66/0. 60 

15  FT  BELOW  GAGE 

11/24/89 

FLUME- 100MM 

0.02 

0.61/0.61 

25  FT  BELOW  GAGE 

11/28/89 

FLUME -100HM 

0.05 

0.64/0.64 

25  FT  BELOW  GAGE 

03/09/90 

CURRENT  METER 

4.49 

1.35/1.36 

20  FT  ABOVE  FLUME 

04/18/90 

FLUME- 200MM 

0.97 

0.97/0.97 

30  FT  BELOW  GAGE 

04/23/90 

FLUME -200m 

0.97 

0.98/0.98 

25  FT  BELOW  GAGE 

06/06/90 

CURRENT  METER 

0.32 

0.70/0.70 

8  FT  BELOW  WEIR 

06/19/90 

FLUME -100HH 

0.02 

0.67/0.67 

100  FT  ABOVE  GAGE 

06/26/90 

FLUME- 100MH 

0.02 

0.63/0.63 

150  FT  ABOVE  GAGE 

06/28/90 

FLUME- 100MM 

0.01 

0.62/0.62 

60  FT  ABOVE  GAGE 

08/22/90 

CURRENT  METER 

3.99 

1.26/1.26 

10  FT  Ai">VE  FLUME 

09/07/90 

FLUME- 100MM 

0.05 

0.65/0.65 

120  FT  ABOVE  GAGE 

09/25/90 

FLUME- 100HM 

0.04 

0.68/0.68 

80  FT  ABOVE  GAGE 

SU37010 

OFF-POST 

FIRST 

CREEK 

06/28/90 

FLUME- 100MH 

0.02 

NA 

1300  FT  ABOVE 
SW37001 

SW37D11 

OFF-POST 

FIRST 

CREEK 

06/28/90 

FLUME -100MH 

0.10 

NA 

2600  FT  ABOVE 

SW37001 

SW37012 

OFF-POST 

FIRST 

CREEK 

06/28/90 

FLUME- 100m 

0.17 

NA 

3900  FT  ABOVE 
SW37001 
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RATING  CURVES 


APPENDIX  A-3.1 


RATING  CURVE  DEVELOPMENT  PROCEDURES 


Appendix  A-3. 1 


Rating  Curve  Development  Procedures 


The  development  of  rating  curves  at  RMA  is  based  on  the  relationship  of  stage  to  discharge,  is  usually 
controlled  by  a  section  or  reach  of  channel  known  as  a  station  control  and  is  located  immediately 
downstream  from  a  gage.  Station  controls  at  RMA  are  divided  into  three  types:  channel  control,  section 
control,  and  compound  control.  Channel  control  exists  when  the  physical  features  of  a  long  reach  of 
channel  are  the  elements  that  control  the  stage-discharge  relationship.  Section  control  can  be  artificial 
or  natural  but  must  have  physical  features  such  as  a  weir,  flume,  or  rock  ledge  outcrop,  within  a  single 
cross  section  that  maintains  a  stable  relationship  between  stage  and  discharge.  A  compound  control  is 
a  situation  where  no  single  control  is  effective  for  the  entire  range  of  experienced  stages.  Compound 
controls  typically  exhibit  section  control  at  lower  stages  and  channel  control  at  medium  to  high  stages  as 
section  control  features  become  submerged  (Rantz,  1982). 

Two  different  criteria  were  used  to  confirm  the  permanence  and/or  follow  shifts  in  the  rating  curve. 
These  criteria  are  as  follows: 

•  Instantaneous  discharge  measurements  made  during  the  1989  water  year  must  be  within  + 
5  percent  of  the  rating  curve  discharge  corresponding  to  the  same  gage  height  in  order  to 
confirm  the  permanence  of  the  rating  curve. 

•  For  low-flow  measurements,  the  ±  5  percent  criteria  may  be  too  stringent  because  of 
station  control  insensitivity;  therefore,  departures  greater  than  ±  5  percent  are  acceptable 
and  confirm  the  permanence  of  the  rating  curve  if  the  indicated  shift  in  stage  does  not 
exceed  0.02  feet. 

A  detailed  analysis  of  each  instantaneous  discharge  measurement  made  during  the  1990  water  year  is 
presented  in  Appendix  A-5. 

The  types  of  station  control  found  at  respective  RMA  gaging  stations  include: 

•  Channel  Control 

-Havana  Interceptor  -  concrete-lined  channel 

•  Section  Control 

-Highline  Lateral  -  Cipolletti  weir 

-Ladora  Weir  -  standard  suppressed  rectangular  weir 

SWAR-90.A.PP 


-Basin  A  -  90*  V-notch  weir 

-First  Creek  Off-Post  -  concrete  triangular-throated  flume 

-South  Plants  Ditch  -  90*  V-notch  weir 

-South  First  Creek  -  concrete  V-notch  weir 

-North  First  Creek  -  concrete  V-notch  weir 

-Basin  F  -  200  mm  long-throated  flume 

•  Compound  Control 

-South  Uvalda  -  compound  V-notch  weir 
-North  Uvalda  -  compound  V-notch  weir 

-Peoria  Interceptor  -  compound  weir  with  a  90*  V-notch  and  standard 
contracted  rectangular  weir 

Channel  Control  Ratine  Development.  The  development  of  the  rating  curve  for  a  channel  control  station 
would  normally  use  a  graphical  analysis  of  discharge  measurements  plotted  on  logarithmic  graph  paper. 
Upon  review  of  the  discharge  measurements  made  prior  to  the  1990  Water  Year  for  the  only  channel 
control  station,  Havana  Interceptor,  all  were  rejected  as  unreliable  for  rating  curve  development. 
Therefore,  the  following  analysis  was  previously  performed  to  derive  a  rating  curve  for  Havana 
Interceptor: 

•  A  normal  depth  hydraulic  analysis  was  performed  using  HEC-2  to  predict  gage  height 
and  corresponding  discharges  from  channel  geometry. 

•  The  predicted  discharges  and  gage  heights  were  plotted  on  logarithmic  paper.  The 
discharge  was  on  the  ordinate  and  the  gage  height  was  on  the  abscissa. 

•  A  curve  of  connected,  straight  line  segments  was  visually  fitted  through  the  plotted 
points. 

•  Endpoint  coordinates  of  each  straight  line  segment  were  determined  from  the  rating 
curve  plot.  A  rating  equation  was  derived  in  the  form  of  a  power  curve  (Rantz  1982). 

The  rating  equation  was  of  the  form 
Q  -  p(G  -  e)N 

where 

Q  —  discharge  in  cubic  feet  per  second  (cfs); 
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G  -  e  =  head  or  depth  of  water  on  the  control  in  feet; 

G  =  the  gage  height  of  the  water  surface  in  feet; 

e  =  gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape;  or  the  gage 
height  of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
p  =  regression  coefficient  (dimensionless);  and 
N  =  regression  coefficient  (dimensionless),  generally  not  equal  to  p. 

Section  Control  Ratine  Development.  Laboratory-rated  discharge-measurement  structures  have  been 
installed  at  seven  RMA  stations  (Highline  Lateral,  Ladora  Weir,  Basin  A,  South  First  Creek,  North  First 
Creek,  First  Creek  Off-Post,  and  South  Plants  Ditch).  These  structures  provide  section  control  for  the 
complete  range  of  stages  falling  within  the  capacity  of  each  structure.  Each  artificial  control  stabilizes 
and  constricts  the  channel  at  a  section  and  thereby  simplifies  the  procedure  for  obtaining  accurate  records 
of  discharge.  Although  these  structures  have  been  built  in  conformance  with  the  dimensions  of 
laboratory-rated  weirs  or  flumes  (the  relationship  of  stage  to  discharge  has  been  carefully  measured  under 
controlled  conditions)  differences  between  the  model  and  prototype  invariably  exist,  if  only  in  approach- 
channel  conditions  (Rantz  1982).  Therefore,  instantaneous  discharge  measurements  were  made  at 
artificial  section-control  stations  to  verify  the  rating  curves  prepared  for  the  respective  model  structures. 

It  should  be  emphasized  that  the  primary  purpose  of  the  artificial  control  structures  was  to  measure  flows 
within  their  capacities.  Therefore,  no  attempt  was  made  to  determine  the  relationship  of  stage  to 
discharge  for  stages  and  flows  exceeding  the  capacity  of  the  artificial  section  controls. 

The  laboratory  rating  for  each  structure  was  plotted  along  with  the  discharge  measurements  to  verify  that 
a  correlation  exists.  These  laboratory  ratings  are  based  on  depth  of  water  above  the  zero-reference  of 
the  structure.  Since  the  field-measured  staff  gage  heights  do  not  generally  equal  the  water  depths  above 
the  zero-reference  of  the  structures,  an  offset  was  subtracted  from  each  staff  gage  height  to  obtain  the 
plotted  depth  value.  This  offset  (e)  is  the  gage  height  (in  feet)  corresponding  to  zero  flow  for  the  existing 
control.  The  empirical  curve  was  used  if  the  discharge  measurements  consistently  plotted  on  the 
empirical  rating  curve.  For  stations  at  RMA  requiring  modification  of  the  empirical  ratings,  the  verified 
stage-discharge  measurements  were  plotted,  and  connected,  straight  line  segments  were  fit  to  the  plotted 
points.  Regression  analysis  to  fit  a  power  curve  was  performed  as  previously  described  (Channel  Control 
Rating  Development)  to  obtain  a  calibrated  rating  curve  and  rating  equations  for  the  existing  conditions 
of  each  structure.  For  the  stations  where  zero  on  the  staff  gage  does  not  correspond  to  zero  flow,  the 
rating  equation  will  be  of  the  form  previously  described  in  Channel  Control  Rating  Development. 


SWAR-90.APP 


The  datum  plane  at  North  First  Creek  was  originally  referenced  to  zero  on  the  staff  gage.  To  eliminate 
the  possibility  of  minus  values  of  gage  height,  the  datum  selected  was  changed  to  an  elevation  of  zero 
flow  over  the  artificial  control.  A  permanent  datum  was  selected  so  that  only  one  datum  for  the  gage- 
height  record  will  be  used  for  the  remainder  of  the  life  of  the  station. 

Compound  Control  Rating  Development.  The  development  of  rating  curves  for  the  compound  control 
stations  (South  Uvalda,  North  Uvalda,  and  Peoria  Interceptor)  utilized  a  procedure  that  was  a  combination 
of  the  procedures  delineated  in  the  previous  two  station  control  sections  (Section  Control  Rating 
Development  and  Channel  Control  Rating  Development).  Additional  considerations  include  the 
following: 


*  Discharge  measurements  were  evaluated  to  determine  if  the  measured  discharges  and 
corresponding  staff  readings  could  occur  theoretically.  This  evaluation  was  conducted 
using  HEC-2  to  simulate  the  channel  hydraulics.  Discharge  measurements  that  appeared 
invalid  based  upon  the  HEC-2  analysis  were  not  used  in  the  rating  curve  development. 

•  The  rating  curves  required  extrapolation  beyond  the  range  defined  by  discharge 
measurements  for  high  flows.  An  analysis  was  performed  using  HEC-2  to  determine  if 
the  transition  from  section  control  to  channel  control  had  occurred  at  the  highest  recorded 
stage.  In  all  cases,  this  transition  had  not  occurred.  Further  analysis  demonstrated  that 
it  was  inappropriate  to  use  HEC-2  for  the  high-flow  extrapolation. 

A  hydraulic  analysis  using  HEC-2  was  attempted  to  predict  the  higher  flows.  (Note, 
however,  that  these  higher  flows  are  section  controlled.)  This  was  done  by  assuming 
critical  depth  at  the  control  section  and  that  normal  depth  would  then  occur  at  the  gage 
section.  The  present  stations  were  constructed  such  that  there  is  insufficient  distance 
between  the  gage  section  and  the  control  section.  The  result  is  that  normal  depth  occurs 
upstream  of  the  gage  section,  therefore,  yielding  an  unrealistic  result. 
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The  high-flow  extrapolation  was  done  using  the  Manning  equation: 


Q  =  !!!$  arV3  sm 

n 


where 

Q  =  discharge  (cfs); 

n  =  Manning’s  channel  roughness  coefficient  (dimensionless); 

A  =  cross-sectional  area  (ft2); 

R  =  hydraulic  radius  =  A/P; 

P  =  wetted  perimeter  (ft);  and 
S  =  slope  (ft/ft). 

The  channel  cross-section  geometry  corresponding  to  the  maximum  recorded  gage  height  was  plotted 
from  reach  survey  data  to  determine  the  cross-sectional  area  and  wetted  perimeter  at  the  location  of  the 
staff  gage.  The  slope  of  the  corresponding  stream  surface  energy  gradient  was  not  available.  Since 
average  streambed  slope  typically  approaches  the  energy  gradient  at  the  higher  stages  (Rantz  1982),  the 
average  streambed  slope  was  computed  from  contour  maps  or  reach  survey  data  for  input  to  Manning’s 
equation.  The  channel  roughness  coefficient,  n,  was  determined  from  stage-discharge  measurements  and 
field  observations  of  streambed  and  bank  cover  conditions.  The  calculated  discharge  was  plotted  on 
logarithmic  paper,  and  regression  analysis  was  performed  on  this  line  segment  as  previously  described. 

The  datum  plane  for  Peoria  Interceptor  was  originally  referenced  to  zero  on  the  staff  gage.  To  eliminate 
the  possibility  of  minus  values  of  gage  height  the  datum  selected  was  changed  to  an  elevation  of  zero  flow 
over  the  artificial  control.  A  permanent  datum  was  selected  so  that  only  one  datum  for  the  gage-height 
record  will  be  used  for  the  remainder  of  the  life  of  the  station. 
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APPENDIX  A-3.2 


WATER  YEAR  1990  RATING  CURVES 


GAGE  HEIGHT  (ft)-(CR-IO  VALUE) 


HAVANA  INTEI 


PEORIA  INTERCEPTOR  (SW 


3  4  5  6  ?  y  9 


2  .14  5  /  H 


LEGEND 

Q  =  Discharge  in  cfs 
G  =  Gage  Height  in  ft 

Q  0.84  I  Endpoint  of  a 
G  0.09  line  segment  (Example) 
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APPENDIX  A-4 


RATING  EQUATIONS 


STAGE-DISCHARGE  RATING  EQUATIONS 


STATION:  SW36001,  BASIN  A 


DESCRIPTION:  90  DEGREE  V-NOTCH  WEIR  PLATE 
EQUATION  FORM:Q  =  p(G  -  e)N 


where:  Q  = 
(G-e)  = 
G  - 
e  = 


P  = 
N  = 


Discharge  in  cubic  feet  per  second; 

head  or  depth  of  water  on  the  control  in  feet; 

the  gage  height  of  the  water  surface  in  feet; 

gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
regression  coefficient  (dimensionless);  and 
regression  coefficient  (dimensionless),  generally  not  equal  to  p. 


Staff 

Gage  Height, 
G,  Range 

fft) 

D 

N 

e 

(ft) 

Valid  Period 

Beein  Date  End  Date 

0.07  -  0.26 

(1) 

(1) 

0.07 

10-01-88 

09-30-90 

0.27  -  1.32 

2.488803337 

2.481549685 

0.07 

10-01-88 

09-30-90 

For  gage  heights  between  0.07  ft  and  0.26  ft  which  corresponds  to  heads  of  0.0  ft  and  0.19  ft,  use  the  given 
coefficients  for  the  gage  height  range  of  0.27  ft  -  1.32  ft.  Note  that  the  flow  can  only  be  estimated  in  the 
low-flow  range  due  to  the  fact  that  the  nappe  may  not  spring  free  of  the  crest  when  the  head  is  less  than  0.2 
ft. 


SWAR-90.APP 


STAGE-DISCHARGE  RATING  EQUATIONS 


STATION:  SW26001,  BASIN  F 


DESCRIPTION:  200mm  RBC  FLUME 
EQUATION  FORM:Q  =  p(G  -  e)N 


where:  Q 
(G-e) 
G 
e 


P 

N 


Discharge  in  cubic  feet  per  second; 

head  or  depth  of  water  on  the  control  in  feet; 

the  gage  height  of  the  water  surface  in  feet; 

gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
regression  coefficient  (dimensionless);  and 
regression  coefficient  (dimensionless),  generally  not  equal  to  p. 


Staff 

Gage  Height, 
G,  Range 


(ft) 

D 

N 

0.01  -  0.07 

1.0742369 

1.2769894 

0.08  -  0.30 

3.0540972 

1.6699083 

0.31  -  0.66 

3.7647804 

1.8436709 

Valid  Period 


e 


(ft) 

Begin  Date 

End  Date 

0.00 

10-01-89 

09-30-90 

0.00 

10-01-89 

09-30-90 

0.00 

10-01-89 

09-30-90 

SWAR-90.  APP 


STAGE-DISCHARGE  RATING  EQUATIONS 


STATION:  SW37001,  FIRST  CREEK  OFF-POST 


DESCRIPTION:  CONCRETE  TRIANGULAR-THROATED  FLUME 
EQUATION  FORM:Q  =  p(G  -  e)N 


where:  Q  = 
(G-e)  = 
G  = 
e  = 

P  = 
N  = 


Discharge  in  cubic  feet  per  second; 

head  or  depth  of  water  on  the  control  in  feet; 

the  gage  height  of  the  water  surface  in  feet; 

gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
regression  coefficient  (dimensionless);  and 
regression  coefficient  (dimensionless),  generally  not  equal  to  p. 


Staff 

Gage  Height, 
G,  Range 


Iff) 

P 

N 

0.50  -  0.54 

0.124999989 

0.999999979 

0.55  -  0.59 

1 .226773025 

1.709511275 

0.60  -  0.75 

4.306533142 

2.231012279 

0.76  -  2.50 

6.853180828 

2.566146561 

Valid  Period 


e 


(ft) 

Benin  Date 

End  Date 

0.50 

10-01-89 

09-30-90 

0.50 

10-01-89 

09-30-90 

0.50 

10-01-89 

09-30-90 

0.50 

10-01-89 

09-30-90 

SWAR-90.APP 


STAGE-DISCHARGE  RATING  EQUATIONS 

STATION:  SW 1 1002,  HAVANA  INTERCEPTOR 

DESCRIPTION:  CONCRETE-LINED  TRAPEZOIDAL  CHANNEL 

EQUATION  FORM:Q  =  p(G  -  e)N 

where:  Q  =  Discharge  in  cubic  feet  per  second; 

(G-e)  =  head  or  depth  of  water  on  the  control  in  feet; 

G  =  the  gage  height  of  the  water  surface  in  feet; 

e  =  gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
p  =  regression  coefficient  (dimensionless);  and 
N  =  regression  coefficient  (dimensionless),  generally  not  equal  to  p. 

(1)  Staff 

Gage  Height,  Valid  Period 

G,  Range  e 


m _ 

_ E _ 

N 

-  (ft).. 

Begin  Date 

End  Date 

0.086-0.113 

5.06883068 

2.53862410 

0.00 

10-01-89 

09-30-90 

0.114-0.283 

182.4690690 

4.18214079 

C.00 

10-01-89 

09-30-90 

0.284-  1.39 

20.86415818 

2.46421834 

0.00 

10-01-89 

09-30-90 

1.391  -4.00 

21.46649374 

2.37779196 

0.00 

10-01-89 

09-30-90 

(1)  Staff  gage  height  =  CR-10  value 
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STAGE-DISCHARGE  RATING  EQUATIONS 


STATION:  SW12007,  HIGHLINE  LATERAL 


DESCRIPTION:  CIPPOLETTI  WEIR 
EQUATION  FORM:Q  =  p(G  -  e)N 


where:  Q  = 
(G-e)  = 
G  = 
e  = 

P  - 
N  = 


Discharge  in  cubic  feet  per  second; 

head  or  depth  of  water  on  the  control  in  feet; 

the  gage  height  of  the  water  surface  in  feet; 

gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
regression  coefficient  (dimensionless);  and 
regression  coefficient  (dimensionless),  generally  not  equal  to  p. 


Staff 

Gage  Height, 
G,  Range 
(ft) 

P 

N 

0.01  -  0.04 

5.99999983 

0.99999999 

0.05  -  0.09 

11.77702045 

1.20951125 

0.10-0.20 

15.97301939 

1.33607175 

0.21  -  0.33 

30.47520000 

1.73746171 

0.34-  1.07 

35.00000002 

1.86232821 

Valid  Period 


e 


(ft) 

Begin  Date 

End  Date 

0.00 

10-01-89 

09-30-90 

0.00 

10-01-89 

09-30-90 

0.00 

10-01-89 

09-30-90 

0.00 

10-01-89 

09-30-90 

0.00 

10-01-89 

09-30-90 

SWAR-90.APP 


ST AGF -DISCHARGE  RATING  EQUATIONS 


STATION :  S W0200 1 ,  LADORA  WEIR 


DESCRIPTION:  2-INCH-WIDE  PLANKS  FITTED  ON  TOP  OF  A  CONCRETE  WALL 
EQUATION  FORM:Q  =  p(G  -  e)N 


where:  Q  = 
(G-e)  = 
G  = 
e  = 


P  = 
N  = 


Discharge  in  cubic  feet  per  second; 

head  or  depth  of  water  on  the  control  in  feet; 

the  gage  height  of  the  water  surface  in  feet; 

gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
regression  coefficient  (dimensionless);  and 
regression  coefficient  (dimensionless),  generally  not  equal  to  p. 


Staff 


Gage  Height, 

Valid  Period 

G,  Range 
fftl 

p 

N 

e 

(ft) 

Begin  Date 

End  Date 

4.14-4.33(1) 

19.98000000 

1.50000000 

4.13 

10-01-89 

07-12-90 

4.34-6.13 

28.20725079 

1.71324624 

4.13 

10-01-89 

07-12-90 

(1)  For  staff  gage  heights  between  4. 13  ft  and  4.33  ft,  which  corresponds  to  heads  of  0.0  ft  and  0.20  ft, 
use  the  given  coefficients.  Note  that  the  flow  can  only  be  estimated  in  the  low-flow  range  due  to  the 
fact  that  the  nappe  may  not  spring  free  of  the  crest  when  the  head  is  less  than  0.2  ft. 


SWAR-90.APP 


STAGE-DISCHARGE  RATING  EQUATIONS 


STATION:  SW01001,  NORTH  UVALDA 


DESCRIPTION:  BROAD-CRESTED  CONCRETE  WEIR 
EQUATION  FORM:Q  =  p(G  -  e)N 


where:  Q  = 
(G-e)  = 
G  = 
e  = 


P  = 
N  = 


Discharge  in  cubic  feet  per  second; 

head  or  depth  of  water  on  the  control  in  feet; 

the  gage  height  of  the  water  surface  in  feet; 

gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
regression  coefficient  (dimensionless);  and 
regression  coefficient  (dimensionless),  generally  not  equal  to  p. 


Staff 


Gage  Height, 
G,  Range 
(ft) 

D 

N 

e 

(ft) 

Valid  Period 

Begin  Date  End  Date 

0.165-0.188 

117.1649533 

5.190890513 

0.00 

10-01-89 

09-30-90 

0.189  -0.435 

218.7929949 

5.56457547 

0.00 

10-01-89 

09-30-90 

0.436  -  2.36 

7.35623634 

1.48896286 

0.00 

10-01-89 

09-30-90 

SWAR-90.APP 


STAGE-DISCHARGE  RATING  EQUATIONS 


STATION:  SW1 1001,  PEORIA  INTERCEPTOR 

DESCRIPTION:  FLAT-CRESTED  WEIR  WHICH  CONSISTS  OF  A  NARROW  PLANK  POSITIONED 
PERPENDICULAR  TO  FLOW.  CHANGED  TO  A  90  DEGREE  V-NOTCH  WEIR 
ON  APRIL  14,  1989. 

EQUATION  FORM:Q  =  p(G  -  e)N 


where:  Q  = 
(G-e)  = 
G  = 
e  = 


p  = 

N  = 


Discharge  in  cubic  feet  per  second; 

head  or  depth  of  water  on  the  control  in  feet; 

the  gage  height  of  the  water  surface  in  feet; 

gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
regression  coefficient  (dimensionless);  and 
regression  coefficient  (dimensionless),  generally  not  equal  to  p. 


Staff 

Gage  Height, 
G,  Range 
fftt 

D 

N 

0.00  -  0.444 

0.0000000 

1.0000000 

0.445  -  1.08 

4.4887360 

2.3454178 

1.09-  1.12 

200.26455 

12.581041 

1.13  -  1.29 

15.72101136 

4.49539049 

1.30-4.71 

11.52103550 

1.54529503 

Valid  Period 


e 


(ft) 

Beein  Date 

End  Date 

0.39 

10-01-89 

09-30-90 

0.39 

10-01-89 

09-30-90 

0.39 

10-01-89 

09-30-90 

0.39 

10-01-89 

09-30-90 

0.39 

10-01-89 

09-30-90 

SWAR-90.APP 


STAGE-DISCHARGE  RATING  EQUATIONS 


STATION:  SW08003,  SOUTH  FIRST  CREEK 


DESCRIPTION:  CONCRETE  COMPOUND  WEIR 
EQUATION  FORM:Q  =  p(G  -  e)N 


where:  Q  = 
(G-e)  = 
G  = 
e  = 

P  = 
N  = 


Discharge  in  cubic  feet  per  second; 

head  or  depth  of  water  on  the  control  in  feet; 

the  gage  height  of  the  water  surface  in  feet; 

gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
regression  coefficient  (dimensionless);  and 
regression  coefficient  (dimensionless),  generally  not  equal  to  p. 


Staff 

Gage  Height, 
G,  Range 
(ft) 

D 

N 

0.00  -  0.92 

4.38186739 

2.47981406 

0.93  -  1.43 

4.69819824 

4.18732742 

1.44-3.73 

8.25936147 

2.72295354 

0.034  -  0.96 

4.38186739 

2.47981406 

0.97  -  1.47 

4.69819824 

4.18732742 

Valid  Period 


e 


(ft) 

Begin  Date 

End  Date 

-0.04 

12-13-89 

09-30-90 

-0.04 

12-13-89 

09-30-90 

-0.04 

12-13-89 

09-30-90 

0.00 

10-01-89 

12-12-89 

0.00 

10-01-89 

12-12-89 

! 


SWAR-90.APP 


STAGE-DISCHARGE  RATING  EQUATIONS 


STATION:  S WO 1003,  SOUTH  PLANTS  DITCH 


DESCRIPTION:  90  DEGREE  V-NOTCH  WEIR  PLATE 
EQUATION  FORM:Q  =  p(G  -  e)N 


where:  Q  = 
(G-e)  = 
G  = 


P  = 
N  = 


Discharge  in  cubic  feet  per  second; 

head  or  depth  of  water  on  the  control  in  feet; 

the  gage  height  of  the  water  surface  in  feet; 

gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
regression  coefficient  (dimensionless);  and 
regression  coefficient  (dimensionless),  generally  not  equal  to  p. 


Staff 

Gage  Height,  Valid  Period 

G,  Range  e 


(ft) 

D 

N 

(ft) 

Begin  Date 

End  Date 

3.43  -  3.62 

(1) 

(1) 

3.43 

10-01-89 

09-30-90 

3.63  -  3.80 

2.488803337 

2.481549685 

3.43 

10-01-89 

09-30-90 

3.80  -  5.43 

(2)  33.30000000 

1.500000000 

3.80 

10-01-89 

09-30-90 

(1)  For  gage  heights  between  3.43  ft  and  3.62  ft  which  corresponds  to  heads  of  0.00  ft  and  0.19  ft.  use 
the  given  coefficients  for  the  gage  height  range  of  3.63  ft  -  3.80  ft.  Note  that  the  flow  can  only  be 
estimated  in  the  low-flow  range  due  to  the  fact  that  the  nappe  may  not  spring  free  of  the  crest  when 
the  head  is  less  than  0.2  ft. 

(2)  For  gage  heights  above  3.80  ft  use  the  coefficients  given  to  compute  a  flow.  To  this  add  0.21  cfs,  the 
maximum  flow  through  the  V-notch.  Note  that  the  flow  can  only  be  estimated  in  this  range  above  3.80 
ft. 


SWAR-90.APP 


STAGE-DISCHARGE  RATING  EQUATIONS 


STATION:  SW12005,  SOUTH  UVALDA 

DESCRIPTION:  V-NOTCH  IN  A  12-INCH-WIDE  CONCRETE  WEIR 


EQUATION  FORM:Q  =  p(G  -  e)N 


where:  Q  = 
(G-e)  = 
G  = 
e  = 


P  = 
N  = 


Discharge  in  cubic  feet  per  second; 

head  or  depth  of  water  on  the  control  in  feet; 

the  gage  height  of  the  water  surface  in  feet; 

gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
regression  coefficient  (dimensionless);  and 
regression  coefficient  (dimensionless),  generally  not  equal  to  p. 


Staff 

Gage  Height, 
G,  Range 

p 

N 

0.15-0.25 

4.3152634E-29 

48.79427888 

0.26  -  0.74 

1.9319865E-19 

31.33173826 

0.75  -  1.42 

0.00027095 

6.44063083 

1.43  -  1.60 

3.9155296E-16 

23.96131326 

1.61  -  1.78 

6.6937503E-10 

14.95383007 

1.79-5.80 

0.01483656 

4.57227707 

Valid  Period 


e 


(ft) 

Begin  Date 

End  Date 

-3.32 

10-01-89 

09-30-90 

-3.32 

10-01-89 

09-30-90 

-3.32 

10-01-89 

09-30-90 

-3.32 

10-01-89 

09-30-90 

-3.32 

10-01-89 

09-30-90 

-3.32 

10-01-89 

09-30-90 

SWAR-90.APP 


STAGE-DISCHARGE  RATING  EQUATIONS 

STATION:  SW24002,  NORTH  FIRST  CREEK 

DESCRIPTION:  CONCRETE  COMPOUND  WEIR 

EQUATION  FORM:Q  =  p(G  -  e)N 

where:  Q  =  Discharge  in  cubic  feet  per  second; 

(G-e)  =  head  or  depth  of  water  on  the  control  in  feet; 

G  =  the  gage  height  of  the  water  surface  in  feet; 

e  =  gage  height  in  feet  of  zero  flow  for  a  section  control  of  regular  shape,  or  the  gage  height 
of  effective  zero  flow  for  a  channel  control  or  a  section  control  of  irregular  shape; 
p  =  regression  coefficient  (dimensionless);  and 
N  =  regression  coefficient  (dimensionless),  generally  not  equal  to  p. 

Staff 

Gage  Height,  Valid  Period 

G,  Range  e 


(ft) _ 

— E — 

N 

_ift)_ 

Begin  Date 

End  Date 

0.61  -  0.77 

1.45522663 

1.53515246 

0.57 

10-01-89 

09-30-90 

0.78-1.50 

3.90348298 

2.14822835 

0.57 

10-01-89 

09-30-90 

1.51  -  1.95 

3.95295044 

2.32175598 

0.57 

10-01-89 

09-30-90 

1.96-2.67 

3.37620263 

2.81141368 

0.57 

10-01-89 

09-30-90 

SWAR-90.APP 


APPENDIX  A-5 


COMPARISON  OF  INSTANTANEOUS  DISCHARGE 
VERSUS  COMPUTED  DISCHARGE 


I 


COMPARISON  OF  INSTANTANEOUS  DISCHARGE  VERSUS  COMPUTED  DISCHARGE 
lADORA  HEIR  (SW02001) 
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* 

* 

« 

« 


if  "*,,1  then  the  measurement  lies  below  the  curve. 

Stage  error  is  the  measured  value  •  the  curve  value 
if  then  the  measurement  lies  above  the  curve. 

if  then  the  measurement  lies  below  the  curve. 

Measurements  5  and  6  were  collected  after  weir  structure  was  reconstructed,  therefore,  rating  is  not  valid  from  7/12/90  to  end  of  UY90 
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COMPARISON  OF  INSTANTANEOUS  DISCHARGE  VERSUS  COMPUTED  DISCHARGE 
SOUTH  FIRST  CREEK  (SU08003) 


St#ae  error  is  the  measured  value  •  the  curve  value 
If  then  the  measurement  lies  above  the  curve. 
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No  comparisons  were  made  at  the  following  sites  in  Water  Year  1990: 


SW01003 

SW26001 

SW36001 


South  Plants  Ditch 
Basin  F 
Basin  A 
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APPENDIX  A-6 


CONTINUOUS  GAGE  HEIGHT  RECORDERS 
EQUIPMENT  AND  PROCEDURES 


APPENDIX  A-6.1 

STEVENS  TYPE  F  EQUIPMENT 
SPECIFICATIONS  AND  PROCEDURES 


A-6. 1  Stevens  Type  F  Recorder  Procedures 


During  Water  Year  1990  there  were  twelve  surface  water  stations  equipped  with  Stevens  Type  F  water 
level  recorders.  The  Stevens  Type  F  recorders  currently  in  use  are  Model  68’s  equipped  with  quartz 
multispeed  timers  and  either  multiple  D-cell  batteries  or  a  single  mercury  battery  power  source.  The 
Stevens  Type  F  recorder  is  attached  to  a  float,  beaded  wire,  and  pulley.  Changing  water  levels  in  the 
stilling  well  cause  the  float  to  rise  and  fall  which  turns  the  recorder’s  drum  proportionally.  The  quartz 
multispeed  timer  moves  a  pen  across  the  strip  chart  at  a  uniform  speed.  The  resulting  record  produced 
is  a  graph  of  water  level  versus  time. 

Weekly  activities  at  the  continuous  monitoring  stations  included  collecting  and  replacing  strip  charts, 
checking  recorder  operation,  calibrating  strip  charts  to  the  outside  observed  stage  and  initial  time,  and 
removing  obstructions  from  stilling  wells,  channel  sections  and  control  structures.  Freezing  conditions 
prohibited  the  use  of  the  recorders  from  late  November  1989  through  February  1990.  Stage  data  is 
invalid  during  periods  of  freezing  because  the  frozen  water  in  the  stilling  well  incapacitates  the  recorder’s 
float  and  pulley  system. 

The  strip  chart  analog  stage  data  were  reduced  to  a  digitized  format  using  the  computer  program  CPSPC 
(Radian  Corp.,  October  1987,  Version  3.1)  in  conjunction  with  a  digitizer.  After  a  strip  chart  has  been 
digitized,  the  software  program  transforms  the  digital  file  into  units  used  by  the  analog  record.  In  this 
case,  the  scale  was  correlated  to  Julian  date  and  scientific  hours  for  time  and  to  0.01  ft  for  gage  height. 
The  minimal  digitized  strip  chart  points  chosen  were  0.00,  12.00,  and  24.00  for  each  record  day.  Other 
significant  stage  points  selected  for  digitization  were  high  flow  events,  when  gage  heights  were  digitized 
at  a  minimum  of  15  minute  intervals,  and  any  stage  points  that  exhibited  0. 1  +  ft  of  deflection  within  any 
2  hour  period.  Finally,  the  digitized  stage  output  was  compared  to  the  strip  chart  analog  record  and 
corrected  to  the  observed  staff  gage  settings. 
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STEVENS  TYPE  F  Water-ieve 


ecorder 


GAGE  SCALES  ADAPT  RECORDER 
TO  WATER-LEVEL  RANGE 

The  relationship  between  the  rotation  of  the  float  pulley  and  the 
chart  drum  is  set  by  gearing.  Changes  in  the  gearing,  or  the  pulley 
circumference,  thus  affect  the  ratio  between  the  chart  record  and 
water-level  changes.  This  ratio  is  known  as  gage  scale. 

To  make  a  field  change  from  any  scale  listed  in  the  Table,  below , 
(except  1 :20  and  1 :24)  to  another,  requires  only  the  substitution 
of  a  pair  of  gears.  The  1 :20  and  1 :24  scales  are  obtained  by  in¬ 
stalling  the  750mm.or36  in. circumference  ring  on  the  float  pul¬ 
ley  of  a  Recorder  geared  for  the  1 : 10  or  1:12  scales,  respectively. 

Table  3 

GAGE  SCALES  FOR  STEVENS  TYPE  F  RECORDER 
(obtained  by  gearing) 

Water  Level  Value  of 


Gage  Scale 

Change  for  1 
Rev.  of  Drum 

Smallesf 

Chart  Division 

Float  Pulley 
Required 

English  Decimal  i 

1 

! 

2. 

F1IF7  F3  Chart 

1:1 

1.0  ft. 

.01  ft.  .1  in. 

18  in.  circ. 

1:2 

2.0  ft. 

.02  ft.  .2  in. 

18  in.  circ. 

1:5 

5.0  ft. 

.05  ft.  .5  in. 

18  in.  circ. 

1:10 

10.0  ft. 

•10  ft.  1.0  in. 

18  in.  circ. 

120 

20.0  ft. 

.20  ft.  2.0  tn. 

36  in.  circ. 

English  Duo-Dect 

mil  System— 

F3  Chart 

10:12 

1.2  ft. 

.01  ft. 

18  in.  circ. 

5:12 

2.4  ft. 

.02  ft. 

18  in.  circ. 

1:6 

6.0  ft. 

.05  ft. 

18  in.  circ. 

1:12 

12.0  It. 

.10  ft. 

18  in.  circ. 

1:24 

24.0  ft. 

.20  It. 

36  in.  circ. 

Metric  System— 

Fi  Chart 

1:1 

0.3  m. 

2  mm. 

375  mm.  circ. 

1:2 

0.6  m. 

A  mm. 

375  mm.  circ. 

1:5 

1.5  m. 

10  mm. 

375  mm.  circ. 

1:10 

3.0  m. 

20  mm. 

375  mm.  circ. 

1:20 

6.0  m. 

40  mm. 

750  mm.  circ. 

NOTE:  Range  is  unlimited  since  the  chart  drum  may  make  any  number 
of  revolutions. 


Leupold  &  Stevens,  Inc. 

P.O.  Box  688  Tel  .  503  646  -9171 

8eaverton.  Oregon  97005  U  S. A.  •  Cable  LEUSTEV,  Beaverton. 


Basic  Type  F  Recorder  Specifications 

Float  operated  water  level  recorder  with  hor¬ 
izontal  ball  bearing  chart  drum;  rectangular 
chart  1 2  inches  (or  30  cm)  x  9.6  inches;  capil¬ 
lary  pen  with  Lucite  reservoir;  1  oz.  black 
ink;  4  legged  cast  aluminum  base  for  shelf  or 
table  mounting;  metal  cover  without  port. 
APPLICATION  OPTIONS: 

Type  of  pen  drive: 

□  8  day  spring  driven  clock 
0  30  day  weight  driven  clock 

[  J  synchronous  motor  lor _ V. _ Hz 

□  battery  driven  clock,  1.5  VDC 

Time  scale: 

_ (reler  to  Table  1  lor  availability) 

Gage  scale: 

_ (reler  to  Table  3  tor  availability) 

Chart: 

□  FI  □  F3  Q  F7 

□  F2  □  Fa  □  F8 

Float  Pulley: 

□  18  in.  or  375  mm  circumference  lor 

0  beaded  lloat  line  0  perforated  tape 
Q  36  in.  or  750  mm  pulley  ring  lor  1 :20  and 
1 :24  gage  scales 

Float  line/ tape: 

0  _ _ _ leet  stainless  steel  lloat  line  with 

^  set  end  hooks 

0  leet  slamless  steel  perforated 

and  graduated  lloat  tape  with 
set  end  hooks  and  index  bracket 

Float  with  counterweight: 

0  2Vi  in  0  5  in 

0  3  in.  0  6  in. 

0  3Vi  in.  0  7  in. 

0  4  in.  0  8  in. 

Accessories: 

0  Scow  float  with  adjustable  anchor  rod  and 
counterweight 

0  Automatic  clock  starter  (lor  8  day  clock 
only) 

0  Cover  wilh  viewing  port 
0  Pencil  stylus  (in  place  of  pen) 

Note:  See  Price  List  lor  options  available.  Manufacturer 
reserves  the  right  to  make  changes  in  design  or  materials  o 
product  improvement,  without  notice. 

LKho  »«  u.s.a. 
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DATAPOD  EQUIPMENT 
SPECIFICATIONS  AND  PROCEDURES 


Appendix  A-6.2 


DPI  15  Datapod  Procedures 


The  Omnidata  International,  Inc.  model  DPI  15  Datapod,  equipped  with  a  10-turn  potentiometer,  operates 
in  conjunction  with  the  Stevens  Type  F  recorder.  Data  collected  by  the  DPI  15  is  used  to  obtain  digital 
stage  measurements  in  conjunction  with  the  Stevens  recorder. 

Proper  setup  of  the  DPI  15  Datapod  requires  that  two  recording  functions  are  set: 

•  Resolution  (stage  change  required  to  record  a  data  point);  and 

•  Sampling  time  interval. 

The  recording  functions  are  set  on  the  Datapod  using  the  control  switches  located  on  the  inside  panel. 
Switches  1  and  2  control  resolution,  and  switches  3  and  4  control  sampling  interval.  A  resolution  of  0.01 
ft  and  a  sampling  interval  of  30  minutes  is  set  on  the  Datapod.  The  Datapod  will  record  a  change  in 
stage  of  0.01  ft  or  greater  at  30-minute  intervals,  however,  if  the  stage  change  is  less  than  3.01  ft  the 
Datapod  does  not  record  a  data  point.  This  function  allows  the  Datapod  to  conserve  space  on  the  data 
storage  module  (DSM).  A  stage  data  point  is  also  recorded  when  the  unit  is  powered  up  and  will  record 
a  data  point  at  24-hour  intervals  regardless  of  any  change  in  stage. 

The  Datapod’s  DSM  is  changed  monthly  along  with  the  units  batteries.  Data  "short  dumps"  are  acquired 
weekly  and  recorded  in  the  log  book.  The  following  procedures  are  used  to  acquire  the  "short  dump" 
and  to  change  the  DSM  and  batteries  on  the  Datapod. 

Procedure: 

Note:  **  indicates  that  a  display  has  to  be  recorded  in  the  log  book. 

Q  indicates  a  display  that  will  appear  on  the  DP115. 

1.  **RECORD  station  number  in  the  log  book. 

2.  **RECORD  the  DPI  15  serial  number  on  the  log  book. 

3.  **RECORD  the  display  message  [RUN]  in  the  log  book:  Display. 

4.  Loosen  the  four  screws  on  the  face  plate  and  separate  the  face  plate  from  the  case,  (do  not 
remove  screws  if  only  a  short  dump  is  being  acquired.) 
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SHORT  DUMP 


Note:  The  DP115  will  advance  through  the  following  sequence  fairly  quickly.  If  a  display  is 
missed,  the  sequence  can  be  reinitiated  by  pressing  the  button  on  the  outer  case  after  the 
last  display  [RUN]  is  shown. 

5.  Push  the  button  on  the  outer  case  - 

[DLY]  will  be  displayed,  then  - 
[CHN1]  will  be  displayed,  then  - 

a  number  will  be  displayed  indicating  the  current  stream  stage. 

•‘RECORD  the  number  with  the  label:  CHN1 
[ERR]  will  be  displayed,  then  - 

a  number  indicating  the  number  of  errors  will  be  displayed. 

••RECORD  this  number  with  the  label:  ERR 
[TIME]  will  be  displayed,  then  - 

a  number  indicating  the  time  (relative  to  startup)  will  be  displayed. 

••RECORD  this  number  with  the  label:  TIME 
[DSM  USED]  will  be  displayed,  then  - 

a  number  will  be  displayed  indicating  the  amount  of  data  storage  modules  space 
so  far. 

••RECORD  this  number  with  the  label:  DSM  USED 
[RUN]  will  be  displayed  indicating  the  DPI  15  is  finished  with  the  short  dump. 

Note:  Continue  procedures  only  if  DSM  and  batteries  are  to  removed. 

Caution:  There  is  a  24-hour  clock  in  the  DP115  that  displays  time  to  the  nearest  tenth  hour. 

Example:  When  the  [TIME]  display  reads  XXX.l,  the  DP115  has  advanced  6  minutes 
into  the  hour. 

The  DPI  15  dock  begins  as  soon  as  the  last  battery  is  inserted. 

The  DP115  is  set  to  make  a  stream  gage  recording  every  30  minutes.  A  30-minute 
interval  will  be  denoted  on  the  [TIME]  display  as  XXX.O  or  XXX.5.  If  it  is  getting 
dose  to  a  recording  interval  such  as  XXX.4  or  XXX.9,  wait  until  after  the  reading  has 
been  make  and  then  continue.  (The  LED  will  flash  when  a  reading  is  being  taken.) 

6.  Remove  a  battery  from  the  battery  pack  to  power  down  the  DPI  15. 

7.  ••RECORD  the  time  of  day  with  the  label:  Stop  Time. 

8.  **RECORD  the  staff  gage  reading  with  the  label:  Staff  Gage  (ft). 
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Caution:  Be  sure  your  fingers  are  clean  and  dry  before  touching  the  DSM.  Care  should  be 

taken  not  to  touch  any  of  the  pins  on  the  DSM. 

9.  Remove  the  DSM  from  the  back  of  the  face  plate  by  gently  pulling  it  straight  up  and  place  it  in 
the  protective  container  with  the  pins  on  the  DSM  inserted  into  the  anti-static  foam  in  the  plastic 
storage  container. 

POWER  UP 

10.  Replace  the  battery  removed  (or  replace  all  batteries)  to  power  up  the  DPI  15. 

1 1 .  [DAT APOD  1 15]  will  appear  in  the  display  window,  that  - 

12.  [SAM]  will  appear  in  the  display  window,  then  - 
a  number  indicating  the  sample  interval. 

♦♦RECORD  this  number  with  the  label:  SAM. 

13.  [RES]  will  appear  in  the  display  window,  then  - 

a  number  indicating  the  deviation  from  straight-line  resolution. 

♦♦RECORD  this  number  with  the  label:  RES 

14.  [DLY]  will  appear  in  the  display  window,  then  - 

15.  [CHN1]  will  appear  in  the  display  window,  then  - 
a  number  indicating  the  sensor  test  for  Channel  1. 

♦♦RECORD  this  number  with  the  label:  CHN1. 

16.  Push  in  and  hold  the  external  button  until  [PLUG  IN  DSM  PUSH]  appears  in  the  display 
window,  then  - 

17.  Insert  a  new  DSM  in  the  DPI  15. 

♦♦RECORD  the  DSM  number  with  the  label:  DSM#IN 

Note:  If  either  test  fails,  remove  a  battery,  replace  the  DSM  with  another  one  and 

start  the  procedure  again  from  "Power  Up". 

23.  If  both  tests  pass: 

♦♦RECORD  the  time  of  day  with  the  label:  Start  Time. 

♦♦RECORD  the  staff  gage  height  with  the  label:  Staff  Gage  (ft). 

24.  [RUN]  should  then  be  displayed  in  the  display  window. 

♦♦RECORD  RUN  with  the  label:  DISPLAY 

25.  Replace  the  face  plate  on  the  case  and  tighten  the  four  screws. 

The  DSM  containing  data  is  read  with  an  Omnidata  Model  217  Reader.  The  DSM  Reader  transmits  the 
data  from  the  DSM  to  a  computer  file  where  it  can  be  further  reduced  to  a  stream  stage  record. 
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DPI  15  DATAPOD  SPECIFICATIONS 


FUNCTION: 

Single  channel  stream  stage  recorder. 

TYPE  OF  SENSORS: 

10-turu  potentiometer.  5,000  to  100,000  Ohm  resistance. 

RESOLUTION: 

0.01  foot  in  10  feet  of  water. 

RECORDING  FUNCTIONS: 

Records  time  of  change  and  amount  of  change  in  water  level. 

SAMPLING  INTERVALS: 

User  sets  the  time  of  day. 

INPUT  CONNECTOR: 

3-pin  environmentally  sealed. 

DATA  STORAGE: 

Medium:  Non-volatile,  interchangeable  memory  module. 
Retrieval:  Via  built-in  display  or  Model  217  Reader. 

OPERATING  CONTROLS  AND  DISPLAY: 

Display:  4  1/2  digit  LCD  with  low  battery  indicator. 

Push  Button:  control  data  display  and  retrieval. 

CLOCK  ACCURACY: 

+-  3  minutes  per  month  (-10C  to  +  60C). 

SELF  TEST: 

Performs  self  test  functions  on  power-up. 

OPERATING  ENVIRONMENT: 

-35  deg  C  to  +  60  deg  C,  0  to  100%  RH,  dust  and  water  tight. 

POWER: 

8  alkaline  AA  penlight  cells. 

SIZE  AND  WEIGHT: 

6.3"  x  3.3"  x  2.3",  1.2  lb. 
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APPENDIX  A-6.3 


DATA  LOGGER  EQUIPMENT 
SPECIFICATIONS  AND  PROCEDURES 


Appendix  A-6.3  Data  Logger/Bubbler  System  Procedures 


Five  Campbell  Scientific  CR-10  data  logger/bubbler  systems  were  operating  at  RMA  during  WY90.  The 
CR-10  data  logger/bubbler  system  provides  stream  stage  data  throughout  the  year  including  periods  of 
freezing  conditions. 

Customized  software  was  developed  to  operate  the  data  logger  and  associated  bubbler  system.  The  data 
logger/bubbler  system  software  controls  several  functions: 

•  operating  the  system  on  a  specified  uniform  time  interval; 

•  performing  the  calibration  calculations;  and 

•  storing  the  data  in  the  RAM  pack  storage  module. 

This  software  can  be  loaded  either  by  the  use  of  the  hand-held  display  or  by  transferring  the  program 
from  a  PC  compatible  computer  to  the  unit’s  RAM  pack  storage  module,  then  down  loading  the  program 
from  the  RAM  pack  into  the  data  logger.  The  time  interval  between  the  start  of  each  measurement  cycle 
is  user-selectable  and  may  range  from  20  seconds  to  6554  seconds.  The  measurement  cycle  interval  used 
during  WY90  was  900  seconds  (15  minutes).  Calibration  of  the  data  logger/bubbler  system  is  based  on 
two  different  pressure  measurements  made  at  a  known  distance  apart  in  a  reference  cylinder  located  in 
each  station’s  gage  house.  The  software  residing  in  the  data  logger  performs  the  calibration  calculation 
prior  to  each  measurement  cycle.  During  the  routine  monthly  maintenance,  the  calibration  is  checked 
using  the  station’s  staff  gage  reading  as  a  reference  point,  so  that  the  accuracy  of  each  measurement  can 
be  verified. 

Data  are  retrieved  from  the  from  the  RAM  pack  storage  module  using  either  SMCOM  or  PC208 
software.  Both  SMCOM  and  PC208  are  available  from  Campbell  Scientific,  Inc.  These  communication 
software  programs  run  on  PC  compatible  computers,  additionally,  the  PC208  software  also  serves  as  a 
simple  data  formatting  and  programming  tool  for  the  data  logger. 

Various  field  operating  procedures  were  used  during  WY90  for  proper  and  continual  operation  of  CR-10 
data  logger/bubbler  system  stations.  They  are  as  follows: 

1-  Reading  and  Recording  the  Current  Datalogger  Output 

This  procedure  is  performed  during  each  weekly  station  visit.  Each  CR-10  is  equipped  with  a  hand  held 
keypad  and  display.  The  following  key  entries  denote  specific  display  readouts.  Output  from  the 
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keypad’s  display  is  recorded  in  the  field  log  book  and  a  data  sheet  that  is  kept  in  the  gage  house. 
Additionally,  nitrogen  tank  pressure,  staff  gage  reading,  and  flow  condition  are  recorded  in  the  log  book 
and  data  sheet. 

•  *5  -  (Real  Time) 

A  -  The  Current  Year 

A  -  The  Julian  Day 

A  -  The  Time  -  Mountain  Standard 

•  *6  -  (Field  Data) 

A 

#1  -  Head  above  tube  in  stream. 

A 

#2  -  Depth  in  reference  tube  above  top  line. 

A 

#3  -  Ambient  Temp.  -  °C 
A 

#4  -  Reference  differential  -  distance  between  lines  in  reference  tube  -  (approx.  1  ft  -  1 .0). 

A 

#5  -  Battery  voltage  -  should  be  above  12  v. 

A 

#6  (with  Isco  sampler),  0.01  =  sample  taken,  0.00  =  no  sample. 

#20  and  #21  -  Time  sample(s)  taken. 

#20  -  XXXX  divide  by  24  and  add  1  =  (day  sample  taken). 

#21  -  minutes  +  #20  =  (actual  time  sample  taken). 

2.  Changing  Batteries 

The  CR-10  data  logger/bubbler  system  is  powered  by  an  industrial  12-volt,  15  amp-hour,  sealed  lead-acid 
battery.  When  the  voltage  falls  below  12  volts,  the  battery  is  changed.  The  battery  could  be  damaged 
if  it  is  left  in  the  field  when  the  voltage  drops  below  12  volts.  This  is  especially  critical  in  the  cold 
winter  months. 

The  CR-10  has  an  internal  battery  pack  consisting  of  eight  alkaline  D-cell  batteries,  that  can  be  used  as 
a  back-up  for  the  primary  power  supply.  The  following  procedure  is  used  to  keep  power  applied  to  the 
unit  while  the  external  battery  is  being  changed: 
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1 .  Insert  the  one  D-cell  battery  back  into  the  internal  battery  pack. 

2.  Disconnect  the  leads  from  the  discharged  external  battery. 

3.  Connect  a  charged  external  battery. 

4.  Remove  the  D-cell  battery  from  the  internal  battery  pack. 

3.  Changing  Nitrogen  Tanks 

Industrial  nitrogen  is  supplied  to  the  bubbler  from  a  standard  2,200  psi  nitrogen  tank.  The  tank  is 
equipped  with  a  low  pressure  regulator  to  maintain  a  constant  flow  of  9  psi  to  the  bubbler.  The  pressure 
to  the  bubbler  can  be  changed  by  using  the  T-handle  on  the  regulator.  The  regulator  also  has  a  gauge 
that  indicates  the  pressure  of  nitrogen  in  the  tank.  When  the  tank  pressure  drops  to  approximately  500 
psi,  it  is  replaced  with  a  frill  one.  The  following  procedure  is  used  to  change  the  nitrogen  tank: 

1 .  With  hand-held  display,  check  *5  mode  time  to  be  sure  that  the  instrument  is  not  about  to  sample. 

2.  Close  the  valve  on  the  top  of  the  nitrogen  tank. 

3.  With  a  7/8"  wrench,  unscrew  the  flare  nut  on  the  regulator  from  the  nitrogen  tank  orifice. 

4.  Unhook  the  safety  chain  and  remove  the  empty  tank  from  the  shelter. 

5.  Place  a  full  tank  in  die  shelter  and  fasten  the  safety  chain  around  it. 

6.  Place  the  regulator  on  the  full  tank  and  tighten  the  flare  nut. 

Note:  Slightly  wiggling  the  regulator  while  tightening  the  flare  nut  will  help  ensure  a  tight  fit 
to  the  mating  fitting  on  tank. 

7.  Open  the  valve  at  the  top  of  the  bottie.  The  pressure  to  the  bubbler  should  read  9  psi. 

8.  Check  for  leaks  around  the  regulator  flare  nut  and  tank  orifice.  After  the  regulator  is  attached 
to  the  new  tank,  open  the  T-handle  until  0  psi  is  read  on  low  pressure  gage.  Observe  the  tank 
pressure  gauge  to  determine  if  any  pressure  is  lost  (15  minutes  should  be  adequate).  If  the 
pressure  drops,  there  is  a  leak  in  the  connection.  If  a  leak  is  detected,  close  the  valve  on  top  of 
the  tank  and  remove  the  regulator.  Place  the  regulator  in  a  different  position  on  the  orifice  and 
retighten  the  flare  nut.  Repeat  the  procedure  to  check  for  leaks. 
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SPECIFICATIONS 


The  following  electrical  specifications  are  valid  (or  an  ambient  temperature  range  of  -25  ”C  to 


ANALOG  INPUTS 

NUMBER  OF  CHANNELS:  12  single  ended  or  6 
differential  with  any  combination,  soli' 
ware  selectable 

CHANNEL  EXPANSION  Increments  ol  32  chan¬ 
nels  multiplexed  through  a  single  CR10 
channel  with  the  Model  AM32  Relay  Scan¬ 
ner  Maximum  of  6  AM32  s  possible 

ACCURACY  OF  VOLTAGE  MEASUREMENTS 
AND  ANALOG  OUTPUT  VOLTAGES 

0  2%  ol  FSR.  0.1%  ol  FSR  (0  to  40  *C) 

RANGE  AND  RESOLUTION:  Ranges  are  soft¬ 
ware  selectable  lor  any  channel  Resolu¬ 
tion  (or  single  ended  measurements  is 
twice  the  value  shown 
Full  Scale  Range  Resolution 
±2.50  volts  333  microvolts 

±0  25  volts  33  3  microvolts 

±25.0  millivolts  3  33  microvolts 

±  7  5  millivolts  1 .00  microvolts 

±  2.5  millivolts  0.33  microvolts 

INPUT  SAMPLE  RATES:  The  last  Of  Slow  A/0 
conversion  on  the  four  lowest  input  ranges 
uses  a  250  us  or  2.72  ms  signal  integra¬ 
tion  time,  respectively  Two  integrations, 
separated  in  time  by  %  ol  an  AC  line  cycle, 
are  used  with  the  60  Hz  or  50  Hz  noise 
rejection  option  Differential  measure¬ 
ments  include  a  second  sampling  with 
reversed  input  polarity  to  reduce  thermal 
ollset  and  common  mode  errors.  Input 
sample  rates  are  the  time  required  to 
measure  and  convert  the  result  to  engi¬ 
neering  units. 

Fast  single  ended  voltage  2  6  ms 
Fast  differential  voltage  4  2  ms 
Slow  single  ended  voltage  5  1  ms 
Slow  differential  voltage  9  2  ms 
Dill  w/60  Hz  rejection:  25  9  ms 
Fast  diff.  thermocouple:  8  6  ms 

Input  noise  voltage 

Fast  differential  -  0  82  microvolts  RMS 
Slow  differential  -  0.25  microvolts  RMS 
Dill  w/60  Hz 

rejection  -018  microvolts  RMS 

COMMON  MODE  RANGE:  ±2.5  volts 

DC  COMMON  MODE  REJECTION:  >140  dB 

NORMAL  MODE  REJECTION  70  dB  (60  Hz 
with  slow  differential  measurement) 

INPUT  CURRENT.  3  nanoamps  max 

INPUT  RESISTANCE:  200  gigohms. 

EXCITATION  OUTPUTS 

DESCRIPTION  The  CR10  has  3  switched  exci¬ 
tations.  active  only  during  measurement, 
with  only  one  output  active  at  any  time 
The  otl  state  is  high  impedance 

RANGE  ±2  5  volts 

RESOLUTION:  0  67  millivolts 

ACCURACY  Same  as  voltage  input 

OUTPUT  CURRENT  20  mA  @  ±  2  5  V.  35  mA  (5) 
±20  V.  50  mA  @  +  1  5  V 

FREOUENCY  SWEEP  FUNCTION:  A  swept  fre¬ 
quency  square  wave  output  between  0 
and  2  5  volts  is  provided  for  vibrating  wire 
transducers  Timing  and  frequency  range 
are  specified  by  the  instruction. 


PERIOD  AVERAGING 
MEASUREMENTS 

DEFINITION  The  time  period  for  a  specified 
number  ol  cycles  of  an  input  frequency 
is  measured,  then  divided  by  the  number 
of  cycles  to  obtain  the  average  period  ol 
a  single  cycle 

INPUTS  Any  single  ended  analog  channel,  signal 
dividing  or  AC  coupling  is  normally  re¬ 
quired 

INPUT  FREQUENCY  RANGE: 


Rang* 

Pfttmp 

Input 

Maximum 

Coda 

Gain 

Hyatarcsla 

Frequency 

4 

1 

to  mV 

200  kHz 

3 

10 

1  mV 

50  kHz 

2 

33 

300  uV 

20  kHz 

t 

too 

100  uV 

8  kHz 

REFERENCE  ACCURACY:  ±40  ppm. 

RESOLUTION:  ±  100  nanoseconds  divided  by  the 
number  ol  cycles  measured.  Resolution 
is  reduced  by  signal  noise  and  for  signals 
with  a  slow  transition  through  the  zero 
voltage  threshold 

TIME  REQUIRED  FOR  MEASUREMENT:  Signal 
period  times  the  number  of  cycles  mea¬ 
sured  plus  1 .5  cycles:  minimum  measure¬ 
ment  time  is  2  ms. 


RESISTANCE  AND 
CONDUCTIVITY  MEASUREMENTS 

ACCURACY:  0.015%  of  full  scale  bridge  output, 
limited  by  the  matching  bridge  resistors 
The  excitation  voltage  should  be  pro¬ 
grammed  so  the  bridge  output  matches 
the  full  scale  input  voltage  range. 

MEASUREMENT  TYPES:  6  wire  and  4  wire  lull 
bridge:  4  wire.  3  wire,  and  2  wire  hall 
bridge.  Bridge  measurements  are  ratio- 
metric  and  dual  polarity  to  eliminate 
thermal  emfs  AC  resistance  measure¬ 
ments  use  a  dual  polarity  750  us  excita¬ 
tion  pulse  for  ionic  depolarization,  with 
the  signal  integration  occurring  over  the 
last  250  us. 

PULSE  COUNTERS 

NUMBER  OF  PULSE  COUNTER  CHANNELS 
2  eight  bit  or  t  sixteen  bit  selectable 

MAXIMUM  COUNT  RATE:  2000  Hz.  eight  bit 
counters;  250  kHz.  sixteen  bit  counters 
Pulse  counter  channels  scanned  at  8  Hz 

MODES:  Switch  closure,  high  frequency  pulse, 
and  low  level  AC. 

SWITCH  CLOSURE  MODE 
Minimum  Switch  Closed  Time  5  ms 
Minimum  Switch  Open  Time:  6  ms 
Maximum  Bounce  Time  I  ms  open  with¬ 
out  count 

HIGH  FREOUENCY  PULSE  MODE 
Minimum  Pulse  Width:  2  us 
Maximum  Input  Frequency:  250  kHz 
Voltage  Thresholds:  Count  upon  transi¬ 
tion  Irom  below  1  5  V  to  above  3.5  V 
Maximum  Input  Voltage  ±20  V. 


CAMPBELL  SCIENTIFIC 


P  O  Box  55 1  9699  45th  Avenue  College  Road/S u non  Bonington 
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Phone  <801 )  753-2342  CANADA  ENG  LA  NO 
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♦50  °C  unless  otherwise  specked 

LOW  LEVEL  aC  MOOE 
(Typical  of  magnetic  poise  How  sensors 
selected  anemometers  etc  ) 

Mm  AC  Input  Voltage  c  nw  (IMS 
Input  Hysteresis  »  i  my 

Max  aC  Input  VoHage  20  V  RMS 

Frequency  Range 

AC  Input  (RMS)  Range 

20  millivolts  1  Hz  to  100  Hz 

50  millivolts  0  5  Hz  to  400  Hz 

150  millivolts  to  20  V  0  3  Hz  to  1000  Hz 

(Consult  factory  il  higher  frequencies  are 
desired  ) 

DIGITAL  I/O  PORTS 

8  ports,  soltware  selectable  as  binary  inputs  or 
control  outputs 

OUTPUT  VOLTAGES  (no  load) 

high  —  5  V  1  0  1  V.  low  -  <  0  1  V 

OUTPUT  RESISTANCE  500  ohms 
INPUT  STATE  high  —  >  3  V.  low  —  <  0  8  V 
INPUT  RESISTANCE  100  kohms 

TRANSIENT  PROTECTION 

All  input  and  output  connections  to  the  CR10 
module  are  protected  using  RC  litters  or  trans- 
zorbs  connected  to  a  heavy  copper  bar  between 
the  circuit  card  and  the  case  The  CRiOWP 
Wiring  Panel  includes  additional  spark  gap  and 
transzorb  protection 

CPU  AND  INTERFACE 

PROCESSOR  Hitachi  6303 

MEMORY  32k  ROM.  16k  RAM  expandable  10 
64k 

DISPLAY  8  digit  LCD  (0  5"  digits) 

PERIPHERAL  INTERFACE:  9  pm  D-type  con¬ 
nector  lor  keyboard/display,  storage  mod¬ 
ule.  casselle.  modem,  printer,  and  RS232 
adapter  Baud  rales  selectable  ai  300. 
1200.  960C.  and  76.800 

CLOCK  ACCURACY  ±1  minute  per  month 

MAXIMUM  PROGRAM  EXECUTION  RATE 
System  tasks  initialed  in  sync  with  real¬ 
time  up  to  64  Hz  One  measurement  with 
tape  transfer  is  possible  at  this  rate  with¬ 
out  interruption 

SYSTEM  POWER  REQUIREMENTS 

VOLTAGE  9  6  to  16  volts 

TYPICAL  CURRENT  DRAIN  0  5  mA  quiescent. 
13  mA  during  processing  and  35  mA 
during  analog  measurement 

BATTERIES  7  5  Ahr  alkaline  O-cells  or  5  Ahr 
rechargeable  lead  acid  batteries  standard 

PHYSICAL  SPECIFICATIONS 

SIZE  7  8”  x  3  5"  *  1  5".  0  x  3  5  x  2  9  with 
CRtOWP  Wiring  Panel  input  connectors 
extend  length  0  15" 

WEIGHT  2  lbs 

WARRANTY 

Two  years  against  delects  m  materials  and 
workmanship 


Copyright  1986 
CampbeM  Scientific.  inc 


Repvlntw)  January  1988 
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WY90  GAGE  HEIGHT  DATA 
(on  diskette) 


The  Surface-Water  CMP  data  for  Water  Year  1990  has  been  archived  (compressed)  using  the  program 
PKARC.  Several  steps  must  be  taken  to  access  the  data: 

1.  Create  a  subdirectory  named  ARC  on  your  computer’s  C:  drive; 

2.  Copy  the  files  PKXARC.COM,  PKARC.COM  ,  PKARC.DOC  and  PKXARC.DOC  from 
the  supplied  disk  to  the  ARC  subdirectory; 

3.  Insert  the  ARC  subdirectory  in  the  path  statement  of  your  computer’s  AUTOEXEC.BAT 
file  in  the  following  format; 

;c:\arc; 

4.  Create  another  subdirectory  on  your  computer’s  hard  drive  and  copy  the  filename.arc  file 
to  the  new  directory; 

5.  Once  the  filename.arc  file  is  copied,  type 

PKXARC  filename 

The  PKXARC  command  unarchives  the  file  so  that  it  can  be  viewed; 

6.  To  view  the  data  use  the  DOS  command; 

TYPE  filename.ext 

To  re-archive  the  data,  the  following  step  is  required: 

1 .  at  the  DOS  prompt  type 

PKARC  -M  filename.ext 

Documentation  for  the  PKARC  and  PKXARC  programs  can  be  accessed  at  the  DOS  prompt  by 
typing: 

PKARC.DOC  or  PKXARC.DOC 
A  help  screen  can  be  accessed  by  typing: 


PKARC/H 
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WY90  DISCHARGE  RECORDS 


ROCKY  MOUNTAIN  ARSENAL 
SU11002,  HAVANA  INTERCEPTOR  GAGING  STATION 

LOCATION:  UTN  ZONE  13  COORDINATES,  NORTHING  170,992.86  FEET,  EASTING  2,178,854.75  FEET,  IN  SU  1/4  SW  1/4 

SEC.  11,  T.3  S.,  R.67  E.,  I ROND ALE  GULCH  DRAINAGE  BASIN,  ON  THE  ROCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COUNTY. 
COLORADO.  THE  STATION  IS  LOCATED  IN  THE  CENTER  OF  THE  CHANNEL  APPROXIMATELY  1500  FEET  EAST  OF  C  STREET. 

DRAINAGE  AREA:  5.220  SQUARE  MILES  OF  UHICH  2.6  SOUARE  MILES  IS  STORM  SEWER  DRAINAGE  FROM  AN  URBANIZED  AREA. 

EQUIPMENT  USED:  CAMPBELL  SCIENTIFIC  CR-10  OATA  LOGGER. 

DISCHARGE  RECORDS  WATER  YEAR  1990 

PERIOO  OF  RECORD  FOR  WATER  YEAR  1990  :  OCTOBER  1,  1989  TO  SEPTEMBER  30,  1990. 

GAGE:  0.00  FOOT  MARK  AW)  PZF  EQUALS  5252.09  FT-MSL. 

REMARKS:  THE  STATION  RECEIVES  STORM  SEWER  DRAINAGE  FROM  THE  SOUTHERN  PORTION  OF  HONTBELLO  AND  SURFACE  RUNOFF  FROM  THE 
UNDEVELOPED  AREA  EAST  OF  HONTBELLO.  THE  DRAINAGE  BASIN  IS  BOUNDED  ON  THE  SOUTH  BY  HIGHWAY  70  AND  ON  THE  WEST 
BY  STAPLETON  AIRPORT.  THE  ESTIMATED  RECORDS  DURING  DECEMBER,  JANUARY  AND  FEBRUARY  WERE  DUE  TO  ICE  CONDITIONS 
IN  THE  CHANNEL.  ESTIMATES  DURING  APRIL  THROUGH  AUGUST  WERE  DUE  TO  RECURRENT  FAILURE  OF  MONITORING  EQUIPMENT. 

ESTIMATED  RECORDS:  DECEMBER  4,10,11,13-15,20-31,  JANUARY  1-31,  FEBRUARY  2-4,15-17,  APRIL  1-14,16-30,  MAY  1-31, 

JUNE  1-11,24-30,  JULY  1-3,10-31,  AUGUST  1,7-24. 

RECORDS  POOR. 

EXTREMES  FOR  CURRENT  YEAR:  INST.  MIN.  DISCH.,  .00  CFS  ON  OCT  2.  INST.  MAX.  DISCH.,  464.  CFS  ON  JUL  9. 

TOTAL  VOLUME  MEASURED:  901.45  AC. FT.  (2.94E8  GALLONS).  T  =  FLOW  AT  >0.00  CFS  BUT  <0.005  CFS 

DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALUES 


DAY 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

1 

.12 

2.8 

.00 

.00 

T 

.03 

.00 

.07 

.02 

.66 

.32 

.85 

2 

.24 

.54 

.00 

T 

.20 

.02 

.00 

.08 

.04 

.73 

.41 

.59 

3 

.17 

.71 

.00 

.00 

''0 

.05 

.00 

.12 

.08 

.79 

.38 

.60 

4 

.14 

.05 

.00 

.00 

jO 

.05 

.00 

.52 

.30 

.73 

21. 

.75 

5 

.10 

.01 

T 

.00 

.04 

13. 

2.6 

.19 

.29 

.61 

.48 

1.7 

6 

.09 

.15 

.00 

.00 

01 

24. 

1.4 

.22 

.30 

.60 

.30 

.54 

7 

.07 

.45 

.00 

.00 

2 

28. 

.50 

.34 

.25 

.83 

.35 

.63 

8 

.11 

.00 

.00 

T 

.00 

6.1 

1.3 

.49 

.22 

2.5 

.01 

.65 

9 

.11 

.00 

.00 

T 

.01 

4.3 

.88 

.04 

.15 

24. 

.00 

.78 

10 

.22 

O 

o 

.00 

T 

.00 

2.9 

.02 

.16 

.88 

4.6 

.00 

.87 

11 

.07 

.00 

.00 

T 

.00 

1.2 

.01 

.30 

.26 

.41 

.06 

.80 

12 

.09 

.00 

o 

o 

T 

.00 

.65 

.02 

.39 

.36 

.11 

.20 

.78 

13 

.10 

.00 

.00 

T 

.00 

5.6 

.03 

.46 

.27 

.17 

.21 

.58 

14 

.13 

.00 

.00 

T 

.01 

2.0 

.02 

.57 

.32 

1.4 

.53 

.70 

15 

.82 

.00 

.00 

.00 

.00 

.55 

.03 

.89 

.36 

.64 

6.6 

.47 

16 

3.7 

.00 

.00 

T 

.00 

.02 

.02 

4.9 

.41 

.73 

1.9 

.48 

17 

.94 

.00 

.00 

T 

.00 

.00 

.02 

.40 

.34 

.55 

4.3 

.89 

18 

.62 

.00 

.00 

.00 

.02 

.08 

.02 

.58 

.45 

.57 

1.7 

18. 

19 

.06 

.00 

.00 

T 

.01 

.00 

4.8 

.82 

3.2 

2.6 

13. 

4.9 

20 

.04 

.00 

.00 

T 

.76 

.00 

.63 

1.8 

.63 

5.2 

5.4 

2.7 

21 

.03 

.00 

.00 

T 

.04 

.00 

.06 

.80 

.29 

3.6 

.41 

1.2 

22 

.04 

.00 

.00 

T 

.02 

.00 

.06 

.95 

.36 

1.0 

.50 

.61 

23 

.04 

.00 

.00 

T 

.00 

.00 

.05 

1.2 

.46 

3.1 

.57 

.50 

24 

.03 

.00 

.00 

T 

.00 

.02 

1.1 

2.4 

1.0 

.76 

.31 

.71 

25 

.03 

.00 

.00 

T 

.00 

.00 

.09 

5.7 

.61 

.32 

.32 

1.9 

26 

.03 

.00 

.00 

T 

.00 

O 

o 

.07 

8.1 

.47 

.34 

.36 

1.2 

27 

.01 

.00 

.00 

.00 

.00 

.48 

.15 

11. 

.56 

.48 

.50 

.70 

28 

.02 

.00 

.00 

.00 

.05 

4.3 

.17 

15. 

.81 

.78 

.64 

.98 

29 

.02 

.00 

.00 

T 

2.2 

1.4 

48. 

.93 

23. 

.57 

.62 

30 

.01 

.00 

.00 

T 

1.7 

1.2 

4.0 

.72 

1.3 

.62 

.51 

31 

.24 

.00 

T 

.01 

.91 

.54 

5.5 

TOT  DSF 

8.44 

4.71 

T 

T 

2.39 

97.26 

16.65 

111.40 

15.34 

83.65 

67.45 

47.19 

MEAN 

.27 

.16 

T 

T 

.09 

3.1 

.56 

3.6 

.51 

2.7 

2.2 

1.6 

MAX 

3.7 

2.8 

T 

T 

.76 

28. 

4.8 

48. 

3.2 

24. 

21. 

18. 

MIN 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.04 

.02 

.11 

.00 

.47 

AC. FT. 

16.74 

9.34 

T 

T 

4.74 

192.91 

33.02 

220.96 

30.43 

165.92 

133.79 

93.60 

TOT  GAL 

5.45 

3.04 

T 

T 

1.54 

62.86 

10.76 

72.00 

9.91 

54.06 

43.59 

30.50 

x(1,000,000) 


AC. FT.  =  TOT  DSF  x  1.9835 


ROCKY  MOUNTAIN  ARSENAL 


SV11001,  PEORIA  INTERCEPTOR  GAGING  STATION 

LOCATION:  UTM  ZONE  13  COORDINATES,  NORTHING  170,287.71  FEET,  EASTING  2,179,583.49  FEET,  IN  SE  1/4  SU  1/4  SEC.  11, 

T.3  S.,  R.67  E.,  IRONOALE  GULCH  DRAINAGE  BASIN,  ON  THE  ROCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COUNTY,  COLORADO. 

THE  STATION  IS  LOCATED  ON  THE  LEFT  BANK  APPROXIMATELY  100  FEET  DOUNSTREAM  OF  THE  CULVERT  UNDER  56TH  STREET. 

DRAINAGE  AREA:  0.644  SQUARE  MILES  WHICH  IS  MOSTLY  STORM  SEWER  DRAINAGE. 

EQUIPMENT  USED:  STEVENS  "TYPE  F"  RECORDER  COUPLED  WITH  A  OMNIDATA  DP115  DATAPOO  RECORDER  (OCTOBER  1,  1990  TO  DECEMBER  4,  1990) 
AW)  A  CAMPBELL  CR-10  DATA  LOGGER  (REMAINDER  OF  THE  YEAR). 

DISCHARGE  RECORDS  WATER  YEAR  1990 

PERIOD  OF  RECORD  FOR  WATER  YEAR  1990:  OCTOBER  1,  1989  TO  SEPTEMBER  30,  1990. 

GAGE:  1.00  FOOT  MARK  ON  THE  STAFF  GAGE  EQUALS  5248.15  FT-MSL. 

REMARKS:  THE  STATION  RECEIVES  STORM  SEWER  DRAINAGE  FROM  THE  INDUSTRIAL  AREA  SOUTH  OF  THE  RMA.  THE  PRIMARY  CONTROL 

STRUCTURE  IS  A  METAL  V-NOTCH  WEIR  BLADE  WHICH  IS  ATTACHED  TO  A  NARROW  PLANK  THAT  IS  POSITIONED  PERPENDICULAR 
TO  FLOW  AND  IS  EMBEDDED  INTO  THE  BANKS  ON  BOTH  SIDES  OF  THE  CHANNEL.  RECORD  FROM  OCTOBER  1  TO  DECEMBER  13 
ACQUIRED  WITH  DP115  DATAPOO.  RECORD  FROM  OECEMBER  14  TO  SEPTEMBER  30  ACQUIRED  WITH  CR-10  DATA  LOGGER. 

ESTIMATED  RECORDS:  DECEMBER  21,  FEBRUARY  15-18,  JULY  30,31,  AUGUST  1,4-7,16,18,20-23,  SEPTEMBER  19-22. 

RECORDS  POOR. 

EXTREMES  FOR  CURRENT  YEAR:  INST.  MIN.  DISCH.,  .00  CFS  ON  OCT  24.  INST.  MAX.  DISCH.,  72.  CFS  ON  JUL  29. 

TOTAL  VOLUME  MEASURED:  202.22  AC. FT.  (6.59E7  GALLONS).  T  *=  FLOW  AT  >0.00  CFS  BUT  <0.005  CFS 

DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALUES 


DAY 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

1 

.02 

1.6 

T 

T 

T 

T 

T 

T 

.14 

.17 

.08 

.12 

2 

.02 

.14 

T 

T 

.08 

T 

T 

T 

.12 

.20 

.07 

.06 

3 

.01 

.64 

T 

T 

.18 

T 

T 

.01 

.08 

.16 

.06 

.06 

4 

.02 

.06 

T 

T 

.09 

T 

T 

.06 

.11 

.21 

3.3 

.06 

5 

.01 

T 

T 

T 

T 

2.8 

1.6 

.02 

.06 

.14 

.13 

.40 

6 

.01 

T 

.00 

T 

T 

4.6 

.17 

.03 

.06 

.17 

.08 

.05 

7 

.01 

T 

.00 

T 

T 

2.8 

.04 

.04 

.05 

.50 

.08 

.05 

8 

.01 

T 

.00 

.10 

T 

3.9 

.35 

.08 

.05 

1.6 

.11 

.07 

9 

.01 

T 

T 

.03 

T 

3.3 

.09 

.01 

.04 

3.1 

.06 

.07 

10 

T 

T 

.02 

.01 

.01 

2.0 

T 

.03 

.19 

.41 

.04 

.04 

11 

.01 

T 

.01 

T 

T 

.44 

T 

.02 

.06 

.22 

.05 

.02 

12 

T 

T 

.02 

T 

T 

.04 

T 

.03 

.07 

.10 

.09 

.02 

13 

.01 

T 

.03 

T 

T 

2.0 

T 

.03 

.07 

.10 

.05 

.03 

14 

.01 

T 

.12 

T 

T 

.52 

T 

.03 

.08 

.51 

.06 

.04 

15 

.07 

T 

T 

T 

T 

.57 

T 

.06 

.11 

.14 

2.0 

.08 

16 

.54 

T 

.00 

.00 

T 

.05 

T 

1.4 

.12 

.13 

.22 

.06 

17 

.32 

T 

.00 

.00 

T 

.03 

T 

.02 

.09 

.08 

1.0 

.07 

18 

.77 

T 

.00 

.03 

T 

.09 

T 

.03 

.08 

.07 

.21 

5.1 

19 

.02 

T 

.00 

T 

T 

T 

1.9 

.04 

1.2 

.92 

4.7 

2.2 

20 

T 

T 

.00 

.08 

.37 

T 

.08 

.19 

.19 

1.4 

1.5 

1.4 

21 

T 

T 

.00 

.25 

.01 

T 

T 

.04 

.11 

.90 

.06 

.34 

22 

T 

T 

.00 

.34 

T 

T 

T 

.05 

.10 

.11 

.05 

■OE 

23 

T 

T 

.02 

.33 

T 

T 

T 

.05 

.10 

.76 

.06 

.Oi 

24 

T 

.00 

.15 

.04 

T 

.06 

.25 

.09 

.15 

.07 

.06 

.03 

25 

.00 

.00 

.11 

.08 

T 

T 

T 

.14 

.09 

.05 

.03 

.41 

26 

.00 

.00 

.26 

.34 

T 

T 

T 

.15 

.07 

.07 

.03 

.04 

27 

.00 

T 

.15 

T 

.01 

.40 

.01 

.19 

.09 

.08 

.03 

.04 

28 

T 

T 

.05 

T 

.04 

1.6 

.01 

.23 

.14 

.12 

.02 

.1] 

29 

T 

T 

.01 

.08 

.81 

.21 

6.5 

.18 

6.7 

.03 

.0! 

30 

T 

T 

.01 

.01 

.65 

.16 

1.9 

.16 

.20 

.04 

.0! 

31 

.11 

.08 

.01 

T 

.81 

.08 

1.0 

TOT  DSF 

1.98 

2.44 

1.04 

1.73 

.79 

26.66 

4.87 

12.28 

4.16 

19.47 

15.30 

ii.2: 

MEAN 

.06 

.08 

.03 

.06 

.03 

.86 

.16 

.40 

.14 

.63 

.49 

.3: 

MAX 

.77 

1.6 

.26 

.34 

.37 

4.6 

1.9 

6.5 

1.2 

6.7 

4.7 

5.1 

MIN 

.00 

.00 

.00 

.00 

T 

T 

T 

T 

.04 

.05 

.02 

.0: 

AC. FT. 

3.93 

4.84 

2.06 

3.43 

1.57 

52.88 

9.66 

24.36 

8.25 

38.62 

30.35 

22.2 

TOT  GAL 

1.28 

1.58 

.67 

1.12 

.51 

17.23 

3.15 

7.94 

2.69 

12.58 

9.89 

7.2 

x(I.OOO.OOO) 

AC. FT.  =  TOT  DSF  x  1.9835 


rocky  mountain  arsenal 


SW02001.  LADORA  WEIR  GAGING  STATION 

LOCATION:  UTM  ZONE  13  COORDINATES,  NORTHING  175,721.40  FEET,  EASTING  2,182,686.29  FEET,  IN  SW  1/4  SU  1/4  SEC.  2. 

T.3  S..  R.67  E..  IRONDALE  GULCH  DRAINAGE  BASIN,  ON  THE  ROCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COUNTY,  COLORADO. 

THE  STATION  IS  LOCATED  IN  THE  CENTER  OF  THE  CHANNEL  APPROXIMATELY  25  FEET  DOWNSTREAM  FROM  0  STREET. 

DRAINAGE  AREA:  CONTROLLED  FLOW  FROM  LOWER  DERBY  LAKE. 

EQUIPMENT  USED:  STEVENS  "TYPE  F"  RECORDER,  OMNI DATA  DP115  DATAPOO. 

DISCHARGE  RECORDS  WATER  YEAR  1990 

PERIOD  OF  RECORD:  OCTOBER  1,  1989  TO  SEPTEMBER  30,  1990. 

GAGE:  4.0  FOOT  NARK  ON  THE  STAFF  GAGE  EQUALS  5232.84  FT-MSL. 

REMARKS:  THE  STATION  MONITORS  FLOW  CONING  OUT  OF  LOWER  DERBY  LAKE  AND  GOING  INTO  LADORA  LAKE  OR  SAND  CREEK  LATERAL.  THE 
PRIMARY  CONTROL  IS  A  SUPRESSED  RECTANGULAR  WEIR.  LADORA  WEIR  UNDERWENT  CONSTRUCTION  DURING  JULY  AND  AUGUST  1990 
THAT  CHANGED  THE  POINT  OF  ZERO  FLOW  OVER  THE  WEIR  CREST,  THEREFORE,  ALL  PERIOOS  OF  FLOW  OCCURRING  AFTER  JULY  12, 
1990  ARE  ESTIMATED. 

ESTIMATED  RECORDS:  AUGUST  30,31,  SEPTEMBER  1-10. 

RECORDS  POOR. 

EXTREMES  FOR  CURRENT  YEAR:  INST.  MIN.  DISCH.,  .00  CFS  ON  OCT  1.  INST.  MAX.  DISCH.,  21.  CFS  ON  JUN  IS. 

TOTAL  VOLUME  MEASURED:  440.00  AC. FT.  (1.43E8  GALLONS). 

DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALUES 


DAY 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

1 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

o 

o 

.00 

.06 

.00 

11. 

2 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.06 

.00 

11. 

3 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.06 

.00 

9.7 

4 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.06 

.00 

9.2 

5 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.06 

.00 

9.5 

6 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.06 

.00 

9.4 

7 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.06 

.00 

9.6 

8 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.06 

.00 

9.8 

9 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.06 

.00 

9.9 

10 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.00 

3.0 

11 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

12 

.00 

b 

o 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

13 

.00 

.00 

o 

o 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

14 

.00 

.00 

.00 

.00 

.00 

o 

o 

.00 

o 

o 

.00 

.00 

.00 

.00 

15 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

13. 

.00 

.00 

.00 

16 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

19. 

.00 

.00 

.00 

17 

.00 

.00 

.00 

o 

o 

.00 

.00 

.00 

.00 

19. 

.00 

.00 

.00 

18 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

18. 

.00 

.00 

.00 

19 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

7.9 

.00 

.00 

.00 

20 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3.8 

.00 

.00 

.00 

21 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

10. 

.00 

.00 

.00 

22 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

11. 

.00 

.00 

.00 

23 

.0.1 

.00 

.00 

.00 

o 

o 

.00 

.00 

.00 

11. 

.00 

.00 

.00 

24 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.19 

.00 

.00 

.00 

25 

.00 

.00 

.00 

.00 

o 

o 

o 

o 

.00 

.00 

.06 

.00 

.00 

.00 

26 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

o 

o 

.08 

.00 

.00 

.00 

27 

o 

o 

.00 

.00 

.00 

.00 

o 

o 

.00 

.00 

.06 

o 

o 

.00 

.00 

28 

.00 

.00 

.00 

.00 

.00 

.00 

o 

o 

.00 

.06 

.00 

.00 

.00 

29 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.06 

.00 

.00 

.00 

30 

o 

o 

.00 

.00 

.00 

b 

o 

.00 

.00 

.06 

.00 

5.9 

.00 

31 

.00 

.00 

.00 

.00 

.00 

.00 

10. 

TOT  DSF 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

113.27 

.56 

15.90 

92.10 

MEAN 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3.8 

.02 

.51 

3.1 

MAX 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

19. 

.06 

10. 

11. 

MIN 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

AC. FT. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

224.67 

1.11 

31.54 

182.68 

TOT  GAL 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

73.20 

.36 

10.28 

59.52 

*(1,000,000) 

AC. FT.  =  TOT  DSF  *  1.9835 


ROCKY  MOUNTAIN  ARSENAL 


SU12005,  SOUTH  UVAIDA  GAGING  STATION 

LOCATION:  UTM  ZONE  13  COORDINATES,  NORTHING  170,445.36  FEET.  EASTING  2,186,746.06  FEET,  IN  SU  1/4  SE  1/4  SEC.  12, 
T.3  S-,  R.67  E.,  1RONOALE  GULCH  DRAINAGE  BASIN,  ON  THE  ROCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COUNTY,  COLORADO. 

THE  STATION  IS  LOCATED  ON  THE  LEFT  BANK  APROXIMATELY  3000  FEET  DOWNSTREAM  FROM  56TH  STREET. 

DRAINAGE  AREA:  7.723  SQUARE  MILES  OF  WHICH  4.118  SOUARE  MILES  IS  STORM  SEWER  DRAINAGE  FROM  AN  URBANIZED  AREA. 

EQUIPMENT  USED:  STEVENS  "TYPE  F*  RECORDER,  CAMPBELL  SCIENTIFIC  CR-10  DATA  LOGGER. 

DISCHARGE  RECORDS  WATER  YEAR  1990 

GAGE:  0.00  FOOT  MARK  ON  THE  STAFF  GAGE  IS  5271.07  FT-HSL. 

PERIOD  OF  RECORD  FOR  WATER  YEAR  1990:  OCTOBER  1,  1989  TO  SEPTEMBER  30,  1990. 

REMARKS:  THE  STATION  RECEIVES  STORM  SEWER  DRAINAGE  FROM  THE  NORTHERN  PORTION  OF  MONTBELLO  AND  SURFACE  RUNOFF  FROM  THE 
UNDEVELOPED  AREA  EAST  OF  MONTBELLO.  THE  PRIMARY  CONTROL  STRUCTURE  IS  A  BROAD-CRESTED  WEIR  WITH  A  V- NOTCH. 

ESTIMATED  RECORDS:  DECEMBER  19-22,  FEBRUARY  14-16,  APRIL  3-5,  JUNE  20-22. 

RECORDS  GOOO. 

EXTREMES  FOR  CURRENT  YEAR:  INST.  MIN.  DiSCH.,  .15  CFS  ON  APR  10.  INST.  MAX.  DISCH.,  364.  CFS  ON  AUG  4. 

TOTAL  VOLUME  MEASURED:  688.72  AC. FT.  (2.24E8  GALLONS). 

DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALUES 


DAY 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

1 

.43 

1.2 

.36 

.37 

.32 

.33 

.61 

.40 

1.0 

.61 

.39 

.89 

2 

.48 

.34 

.34 

.35 

.51 

.33 

.59 

.43 

.88 

.63 

.46 

.50 

3 

.38 

.35 

.36 

.31 

.69 

.34 

.54 

.41 

.73 

.66 

.46 

.67 

4 

.45 

.32 

.37 

.32 

.45 

.35 

.58 

.56 

.75 

.54 

19. 

.58 

5 

.41 

.31 

.38 

.31 

.32 

8.2 

.87 

.49 

.71 

.54 

.62 

1.7 

6 

.42 

.31 

.35 

.32 

.33 

12. 

1.2 

.55 

.82 

.57 

.52 

.61 

7 

.41 

.31 

.36 

.34 

.37 

7.1 

1.3 

.50 

.91 

.90 

.49 

.56 

8 

.39 

.31 

.38 

.74 

.32 

2.4 

1.3 

.67 

.89 

1.6 

.43 

.51 

9 

.45 

.32 

.36 

.45 

.33 

1.4 

.54 

.65 

.72 

14. 

.50 

.49 

10 

.41 

.33 

.34 

.37 

.36 

1.1 

.28 

.72 

1.0 

1.1 

.55 

.53 

11 

.35 

.35 

.37 

.53 

.37 

.58 

.33 

.71 

.76 

.70 

.53 

.51 

12 

.28 

.37 

.41 

.33 

.37 

.45 

.39 

.45 

.47 

.53 

.46 

.50 

13 

.27 

.35 

.40 

.32 

.33 

2.6 

.50 

.46 

.52 

.61 

.54 

.58 

14 

.26 

.34 

.71 

.32 

.35 

.82 

.66 

.54 

.60 

.76 

.51 

.55 

15 

.62 

.34 

.38 

.31 

.36 

.70 

1.1 

.44 

.50 

.53 

19. 

.52 

16 

1.8 

.35 

.35 

.30 

.36 

.76 

.75 

1.4 

.43 

.57 

1.1 

.45 

17 

.37 

.36 

.41 

.29 

.81 

.67 

.37 

.45 

.41 

.63 

2.5 

.90 

18 

.32 

.37 

.44 

.35 

.32 

.64 

.39 

.64 

.52 

.70 

.83 

7.8 

19 

.28 

.38 

.36 

.31 

.30 

.55 

3.6 

.70 

2.9 

3.2 

11. 

2.3 

20 

.29 

.39 

.31 

.34 

.94 

.51 

.46 

1.9 

.56 

2.2 

1.1 

1.0 

21 

.30 

.39 

.32 

.80 

.32 

.45 

.38 

.61 

.49 

1.2 

.73 

.67 

22 

.29 

.37 

.32 

.92 

.31 

.45 

.38 

.65 

.42 

.34 

.72 

.50 

23 

.30 

.38 

1.2 

1.2 

.31 

.47 

.36 

.74 

.77 

.81 

.72 

.50 

24 

.29 

.40 

.33 

.47 

.33 

.51 

.64 

1.4 

.78 

.42 

.68 

.58 

25 

.28 

.37 

.55 

.70 

.33 

.54 

.34 

1.4 

.75 

.43 

.56 

1.0 

26 

.28 

.38 

.91 

.85 

.32 

.83 

.40 

1.3 

.91 

.44 

.53 

.68 

27 

.27 

.37 

.73 

.34 

.33 

1.4 

.50 

1.3 

.88 

.44 

.59 

.58 

28 

.30 

.36 

.41 

.34 

.38 

2.6 

.69 

1.7 

.75 

.40 

.58 

.81 

29 

.29 

.37 

.33 

.36 

1.7 

.93 

15. 

.75 

7.6 

.65 

.52 

30 

.29 

.37 

.32 

.35 

1.3 

.44 

4.5 

.75 

.47 

.73 

.42 

31 

.55 

.41 

.35 

.63 

1.6 

.36 

3.5 

TOT  DSF 

12.51 

11.46 

13.55 

13.96 

11.14 

52.71 

21.42 

43.27 

23.33 

44.49 

70.98 

28.41 

MEAN 

.40 

.38 

.44 

.45 

.40 

1.7 

.71 

1.4 

.78 

1.4 

2.3 

.95 

MAX 

1.8 

1.2 

1.2 

1.2 

.94 

12. 

3.6 

15. 

2.9 

14. 

19. 

7.8 

MIN 

.26 

.31 

.31 

.29 

.30 

.33 

.28 

.40 

.41 

.34 

.39 

.42 

AC. FT. 

24.81 

22.73 

26.88 

27.69 

22.10 

104.55 

42.49 

85.82 

46.27 

88.24 

140.79 

56.35 

TOT  GAL 

8.08 

7.41 

8.76 

9.02 

7.20 

34.07 

13.84 

27.96 

15.08 

28.75 

45.87 

18.36 

x<1, 000,000) 

AC. FT.  *  TOT  OSF  x  1.9835 


ROCKY  MOUNTAIN  ARSENAL 
SW01001,  NORTH  UVALDA  GAGING  STATION 

LOCATION:  UTM  ZONE  13  COORDINATES,  NORTHING  175,508.02  FEET,  EASTING  2,187,896.41  FEET,  IN  SE  1/4  SE  1/4  SEC.  1, 

T.3  S..  R.67  E.,  I ROND ALE  GULCH  DRAINAGE  BASIN,  ON  THE  ROCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COUNTY.  COLORADO. 

THE  STATION  IS  LOCATED  ON  THE  LEFT  BANK  APPROXIMATELY  150  FEET  OOWISTREAH  FROM  6TH  AVENUE. 

DRAINAGE  AREA:  CONTROLLED  FLOW  FROM  THE  UVALDA  INTERCEPTOR  AND/OR  THE  H1GHLINE  LATERAL  CANAL. 

EQUIPMENT  USED:  STEVENS  "TYPE  F"  RECORDER,  OMNIOATA  DPI 15  DATAPOO. 

DISCHARGE  RECORDS  WATER  YEAR  1990 

PERIOO  OF  RECORD  FOR  WATER  YEAR  1990:  OCTOBER  1,  1989  TO  SEPTEMBER  30,  1990. 

GAGE:  0.00  FOOT  MARK  OM  THE  STAFF  GAGE  EQUALS  5255.59  FT-MSL. 

REMARKS:  THE  STATION  RECEIVES  STREAHFLOU  FROM  THE  UVALDA  INTERCEPTOR  AND/OR  THE  HIGHLINE  LATERAL  CANAL.  THE  PRIMARY  CONTROL  IS 
A  BROAD-CRESTED  CONCRETE  WEIR. 

ESTIMATED  RECORDS:  APRIL  17,  MAY  18. 

RECORDS  GOOD. 

EXTREMES  FOR  CURRENT  YEAR:  INST.  MIN.  D1SCH.,  .00  CFS  ON  OCT  11.  INST.  MAX.  DISCH.,  26.  CFS  ON  JUN  15. 

TOTAL  VOLUME  MEASURED:  406.21  AC. FT.  (1.32E8  GALLONS).  T  *  FLOW  AT  >0.00  CFS  BUT  <0.005  CFS 

DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALUES 


DAY 

OCT 

NOV 

OEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

1 

.03 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.03 

.06 

2 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.05 

.06 

3 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.05 

.08 

4 

.02 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.04 

.08 

5 

.03 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.08 

6 

.05 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.79 

.00 

.07 

7 

.04 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.14 

.00 

.06 

8 

T 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.10 

.00 

.06 

9 

T 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.08 

.00 

.07 

10 

T 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.5 

.02 

.00 

.06 

11 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

4.6 

.00 

.00 

.05 

12 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.04 

13 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

T 

.02 

14 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.02 

.02 

15 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

18. 

.02 

.03 

.01 

16 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.7 

17. 

.02 

.00 

T 

17 

.01 

.00 

.00 

.00 

.00 

.00 

.03 

1.2 

17. 

.02 

.00 

T 

18 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

16. 

.04 

.00 

T 

19 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

12. 

.06 

.00 

T 

20 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

13. 

.05 

.00 

.00 

21 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

13. 

.05 

.00 

.00 

22 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

14. 

.04 

13. 

.00 

23 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

10. 

.03 

8.8 

.00 

24 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.39 

.02 

.11 

.00 

25 

1.0 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

.03 

.00 

26 

.87 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.00 

27 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.00 

28 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

T 

.02 

6.6 

29 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

T 

.03 

18. 

30 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

T 

.05 

14. 

31 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

TOT  DSF 

2.07 

.00 

.00 

.00 

.00 

.00 

.03 

2.90 

136.50 

1.52 

22.36 

39.42 

MEAN 

.07 

.00 

.00 

.00 

.00 

.00 

T 

.09 

4.6 

.05 

.72 

1.3 

MAX 

1.0 

.00 

.00 

.00 

.00 

.00 

.03 

1.7 

18. 

.79 

13. 

18. 

MIN 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

AC. FT. 

4.11 

.00 

.00 

.00 

.00 

.00 

.06 

5.75 

270.74 

3.01 

44.35 

78.19 

TOT  GAL 

1.34 

.00 

.00 

.00 

.00 

.00 

.02 

1.87 

88.21 

.98 

14.45 

25.48 

x<1, 000,000) 

AC. FT.  *  TOT  DSF  x  1.9835 


ROCKY  MOUNTAIN  ARSENAL 

SW12007,  HI6HLINE  LATERAL  GAGING  STATION 

LOCATION:  UTM  ZONE  13  COORDINATES,  NORTHING  194147*  T«T  EASTING 

T.3  S.,  R.67  E.,  IRONOALE  GULCH  DRAINAGE  BASIN,  ON  THE  TOCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COINlT,  wjujkhuu. 

THE  STATION  IS  LOCATED  ON  THE  RIGHT  BANK  APPROXIMATELY  25  FEET  UPSTREAM  FROM  6TH  AVENUE. 

DRAINAGE  AREA:  CONTROLLED  FLOW  FROM  THE  SOUTH  ^”E  RIVER.  AVERAGE  UIDTH  OF  THE  CHANNEL  BOTTOM  IS  8  FEET.  AVERAGE 
CHANNEL  OEPTH  IS  A  FEET.  THE  LENGTH  IS  APPROXIMATELY  71  MILES. 

OISCHARGE  RECOROS  WATER  YEAR  1990 

*«■«> »  “““  "•  *«■  ™ Sf5,S  li:  X: 

GAGE:  PZF  EQUALS  5272.63  FT-MSL.  3.33  MARK  ON  STAFF  EQUALS  5275.10  FT-MSL. 

■-«'  y  sssrs.is'stjs:  "x-smm&sk  swrsss  sr 

CIPOLETTI  HEIR. 

ESTIMATED  RECORDS:  NONE. 


RECORDS  GOOD. 


EXTREMES  FOR  CURRENT  YEAR:  INST.  MIN.  DISCH., 


.00  CFS  ON  OCT 


INST.  MAX.  DISCH., 


30.03  CFS  ON  JUN  15. 


TOTAL  VOLUME  MEASURED:  2003.21  AC. FT.  (6.53E8  GALLONS). 

DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALUES 


DAY  OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

1 

2 

3 

4 

5 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.34 

.03 

.00 

.00 

6.2 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

6 

7 

8 

9 

10 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

1.2 

6.7 

13. 

15. 

15. 

15. 

10. 

12. 

.00 

.00 

.00 

.03 

3.1 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.OC 

1.7 

12. 

11 

12 

13 

14 

15 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

18. 

19. 

11. 

9.8 

6.7 

17. 

17. 

17. 

19. 

21. 

15. 

14. 

13. 

16. 

16. 

.00 

.00 

.00 

.00 

.00 

13. 

12. 

14. 

13. 

12. 

16 

17 

18 

19 

20 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

11. 

24. 

1.1 

.20 

.00 

22. 

21. 

18. 

6.0 

3.2 

16. 

8.6 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8.3 

12. 

11. 

13. 

16. 

11. 

21 

22 

23 

24 

25 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

12. 

12. 

15. 

21. 

18. 

.00 

.00 

.00 

4.9 

15. 

7.7 

12. 

12. 

14. 

19. 

11. 

15. 

16. 

16. 

15. 

26 

27 

28 

29 

30 

31 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.35 

.00 

.00 

.00 

.00 

14. 

9.0 

.00 

.00 

.00 

.00 

18. 

18. 

12. 

11. 

3.8 

.00 

16. 

16. 

16. 

17. 

16. 

TOT  OSF 

MEAN 

MAX 

MIN 

AC. FT. 

TOT  GAL 
x(1,000,000) 

.00 

.00 

.0) 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

121.70 

3.9 

24. 

.00 

241.39 

78.65 

313.12 

10. 

22. 

.00 

621.06 

202.36 

144.63 

4.7 

16. 

.00 

286.87 

93.47 

135.80 

4.4 

19. 

.00 

269.36 

87.77 

294.70 

9.8 

17. 

.00 

584.53 

190.46 

AC. FT.  «  TOT  DSF  x  1.9835 


ROCKY  MOUNTAIN  ARSENAL 


SU01003,  SOUTH  PLANTS  DITCH  GAGING  STATION 

LOCATION:  UTM  ZONE  13  COORDINATES,  NORTHING  177.784.S4  FEET,  EASTING  2,185,743.81  FEET,  IN  SE  1/4  NW  1/4  SEC.  1, 
T.3  S..  R.67  E.,  IRONOALE  GULCH  DRAINAGE  BASIN,  ON  THE  ROCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COUNTY,  COLORADO. 
THE  STATION  IS  LOCATED  ON  THE  RIGHT  BANK  APPROXIMATELY  2000  NORTH  OF  THE  SOUTH  PLANTS  SERVICE  ROAD. 

DRAINAGE  AREA:  0.055  SQUARE  MILE  WATERSHED  BETWEEN  LOWER  DERBY  LAKE  ANO  THE  SOUTH  PLANTS  AREA. 

EQUIPMENT  USED:  STEVENS  “TYPE  F"  RECORDER. 


DISCHARGE  RECORDS  WATER  YEAR  1990 

PERIOD  OF  RECORD  FOR  WATER  YEAR  1990:  BASED  ON  WEEKLY  OBSEVATIONS  OF  THE  STATION  FROM  OCTOBER  1,  1989  TO  APRIL  3,  1990,  AND 

WITH  A  STEVENS  RECORDER  FROM  APRIL  4,  1990  TO  SEPTEMBER  30,  1990. 

GAGE:  PZF  EQUALS  5253.13  FT-MSL  ON  SW  WEIR,  PZF  EQUALS  5252.21  ON  S  WEIR,  AND  0.00  MARK  ON  STAFF  EQUALS  5248.78  FT-MSL. 

REMARKS:  THE  STATION  CONSISTS  OF  A  DIVERSION  STRUCTURE  WHICH  DIVERTS  FLOW  TO  EITHER  THE  EAST  OR  WEST  END  OF  LOWER  DERBY  LAKE. 
THE  PRIMARY  CONTROL  STRUCTURES  CONSIST  OF  TWO  SEPARATE  SHARP -CRESTED,  V-NOTCH  WEIRS  WHICH  ARE  MOUNTED  TO  THE 
OVERFLOW  SIDES  OF  THE  DIVERSION  STRUCTURE. 

ESTIMATED  RECOROS:  NONE. 

RECORDS  EXCELLENT. 

EXTREMES  FOR  CURRENT  YEAR:  INST.  MIN.  DISCH.,  .00  CFS  ON  OCT  1.  INST.  MAX.  OISCH.,  0.0  CFS  ON  OCT  1. 

TOTAL  VOLUME  MEASURED:  0.00  AC. FT.  (0.00  GALLONS). 

DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALUES 


DAY 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

1 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

2 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

4 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

5 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

6 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

7 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

9 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

10 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

11 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

12 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

13 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

14 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

15 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

16 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

17 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

18 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

19 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

20 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

21 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

22 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

23 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

24 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

25 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

26 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

27 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

28 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

29 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

30 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

31 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

TOT  DSF 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

MEAN 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

MAX 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

MIN 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

AC. FT. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

TOT  GAL 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

AC. FT.  «  TOT  OSF  x  1.9835 


ROCKY  MOUNTAIN  ARSENAL 
SW08003,  SOUTH  FIRST  CREEK  GAGING  STATION 

LOCATION:  UTM  ZONE  13  COORDINATES,  NORTHING  173,686.65  FEET,  EASTING  2,198,520.22  FEET,  IN  NE  1/4  SE  1/4  SEC. 8, 
T.3  S.,  R.67  E.,  FIRST  CREEK  DRAINAGE  BASIN,  ON  THE  ROCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COUNTY,  COLORADO. 

THE  STATION  IS  LOCATED  ON  THE  RIGHT  BANK  APPROXIMATELY  1500  FEET  UPSTREAM  FROM  6TH  AVENUE. 

ORA INAGE  AREA:  SURFACE  DRAINAGE  AREA  IS  26.38  SQUARE  MILES  OF  WHICH  0.197  SQUARE  MILES  IS  STORM  SEWER  DRAINAGE  FROM 
AN  URBANIZED  AREA. 

EQUIPMENT  USED:  STEVENS  “TYPE  F"  RECORDER,  CAMPBELL  SCIENTIFIC  CR-10  DATA  LOGGER. 

DISCHARGE  RECOROS  WATER  YEAR  1990 

PERIOO  OF  RECORD  FOR  WATER  YEAR  1990:  OCTOBER  1,  1989  TO  SEPTEMBER  30,  1990. 

GAGE:  PZF  EQUALS  5290.83  FT-MSL.  3.0  MARK  ON  STAFF  EQUALS  5290.82  FT-MSL. 

REMARKS:  THE  PRIMARY  CONTROL  STRUCTURE  IS  A  V-NOTCHED  CONCRETE  WEIR. 

ESTIMATED  RECORDS:  DECEMBER  18-22,  FEBRUARY  14-16. 

RECORDS  GOOO. 

EXTREMES  FOR  CURRENT  YEAR:  INST.  MIN.  01SCH.,  .00  CFS  ON  JUL  1.  INST.  MAX.  OISCH.,  307.  CFS  OH  AUG  19. 

TOTAL  VOLUME  MEASURED:  729.11  AC. FT.  (2.38E8  GALLONS). 

DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALLES 


DAY 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

1 

.06 

.46 

.67 

.81 

1.0 

.84 

1.4 

.91 

.54 

.03 

.15 

.32 

2 

.07 

.53 

.65 

.82 

1.0 

.82 

1.3 

.91 

.40 

.01 

.11 

.20 

3 

.10 

.59 

.70 

.77 

.91 

.85 

1.3 

.87 

.38 

.00 

.07 

.14 

4 

.13 

.56 

.75 

.64 

.92 

.87 

1.2 

.84 

.39 

.01 

.62 

.12 

5 

.14 

.52 

.73 

.61 

.90 

1.2 

1.4 

.82 

.54 

.01 

2.0 

.13 

6 

.15 

.49 

.67 

.59 

.94 

11. 

1.6 

.82 

.47 

.02 

.43 

.15 

7 

.16 

.49 

.63 

.60 

1.1 

4.2 

1.4 

.78 

.43 

.01 

.25 

.12 

8 

.17 

.49 

.60 

.70 

1.2 

3.1 

1.3 

1.5 

.35 

.01 

.14 

.08 

9 

.17 

.50 

.67 

.90 

1.0 

2.6 

1.3 

1.4 

.34 

.53 

.07 

.06 

10 

.18 

.50 

.64 

1.0 

1.0 

2.3 

1.2 

.99 

.35 

.19 

.05 

.11 

11 

.17 

.55 

.59 

1.1 

1.1 

2.0 

1.2 

.85 

.30 

.44 

.03 

.18 

12 

.17 

.56 

.55 

.89 

1.2 

1.7 

1.2 

.82 

.20 

1.7 

.05 

.53 

13 

.19 

.60 

.75 

.90 

1.1 

1.9 

1.2 

.93 

.19 

1.3 

.05 

.24 

14 

.20 

.62 

.81 

.91 

.80 

2.0 

1.1 

.76 

.19 

1.1 

.03 

.17 

15 

.21 

.57 

.72 

.89 

.79 

1.9 

1.1 

.75 

.18 

1.5 

.40 

.13 

16 

.33 

.55 

.63 

.84 

.74 

1.5 

1.1 

.95 

.16 

1.2 

.22 

.06 

17 

.38 

.60 

.63 

.80 

.74 

1.4 

1.1 

.88 

.12 

.88 

.11 

.11 

18 

.37 

.61 

.56 

.78 

.86 

1.4 

1.0 

3.1 

.10 

.55 

.41 

.30 

19 

37 

.60 

.53 

£ 

.83 

1.3 

1.2 

2.0 

.11 

.21 

68. 

.46 

20 

.37 

.58 

.48 

.78 

.83 

1.3 

1.7 

1.1 

.65 

.78 

17. 

.56 

21 

.38 

.57 

.43 

.80 

.91 

1.2 

1.1 

.99 

1.3 

.58 

3.7 

.56 

22 

.37 

.57 

.39 

.86 

.88 

1.2 

1.0 

.74 

1.4 

.41 

1.7 

.38 

23 

.36 

.59 

.39 

.88 

.84 

1.1 

.95 

.65 

.92 

.27 

1.7 

.69 

24 

.37 

.71 

.40 

.88 

.84 

1.2 

.92 

.62 

.51 

.19 

.97 

.82 

25 

.38 

.75 

.47 

.86 

.83 

1.2 

.92 

.55 

.70 

.42 

.82 

.79 

26 

.39 

.67 

.58 

.91 

.81 

1.2 

.93 

.52 

.51 

1.8 

.91 

.80 

27 

.37 

.82 

.73 

.95 

.77 

1.2 

.91 

.51 

.18 

1.8 

.85 

.67 

28 

.38 

.78 

.78 

.84 

.75 

2.0 

.92 

.48 

.08 

1.0 

.69 

.66 

29 

.38 

.70 

.83 

.88 

2.1 

.83 

1.3 

.04 

.45 

.44 

.78 

30 

.39 

.68 

.77 

.89 

2.1 

.89 

2.3 

.03 

.42 

.36 

.77 

31 

.42 

.73 

.99 

1.7 

.94 

.25 

.37 

TOT  DSF 

8.28 

17.81 

19.46 

25.83 

25.59 

60.38 

34.67 

31.58 

12.06 

18.07 

102.70 

11.09 

MEAN 

.27 

.59 

.63 

.83 

.91 

2.0 

1.2 

1.0 

.40 

.58 

3.3 

.37 

MAX 

.42 

.82 

.83 

1.1 

1.2 

11. 

1.7 

3.1 

1.4 

1.8 

68. 

.82 

MIN 

.06 

.46 

.39 

.59 

.74 

.82 

.83 

.48 

.03 

.00 

.03 

.06 

AC. FT. 

16.42 

35.33 

38.74 

51.23 

50.76 

119.76 

68.77 

62.64 

23.92 

35.84 

203.70 

22.00 

TOT  GAL 

5.35 

11.51 

12.62 

16.69 

16.54 

39.02 

22.41 

20.41 

7.79 

11.68 

66.37 

7.17 

*(1, 000,000) 

AC. FT.  *  TOT  DSF  *  1.9835 


rocky  mountain  arsenal 
SW24002,  NORTH  FIRST  CREEK  GAGING  STATION 

LOCATION:  UTM  ZONE  13  COORDINATES,  NORTHING  195,311.93  EASTING  2,187,575.26,  IH  NU  1/4,  SE  1/4,  SEC.  14,  T.2S., 

R.67  E.,  FIRST  CREEK  DRAINAGE  BASIN,  ON  THE  ROCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COUNTY.  COLORADO.  THE  STATION 
IS  LOCATED  ON  THE  RIGHT  BANK  APPROXIMATELY  1500  FEET  UPSTREAM  FROM  96TH  AVE. 

DRAINAGE  AREA;  36.70  SQUARE  MILES. 

EQUIPMENT  USED:  STEVENS  "TYPE  F"  RECORDER,  CAMP8ELL  SCIENTIFIC  CR-10  DATA  LOGGER. 

DISCHARGE  RECORDS  WATER  YEAR  1990 

PERIOD  OF  RECORD  FOR  WATER  YEAR  1990:  OCTOBER  1,  1989  TO  SEPTEMBER  30,  1990. 

GAGE:  PZF  EQUALS  5141.75  FT-MSL.  0.00  MARK  ON  STAFF  EQUALS  5142.18  FT -MSI. 

REMARKS:  THE  PRIMARY  CONTROL  STRUCTURE  IS  A  V-NOTCHED  CONCRETE  WEIR. 

ESTIMATED  RECORDS:  JANUARY  19,20,  FEBRUARY  15-17. 

RECORDS  GOOD. 

EXTREMES  FOR  CURRENT  YEAR:  INST.  MIN.  OtSCH.,  .00  CFS  ON  OCT  1.  INST.  MAX.  OISCH.,  27.  CFS  ON  MAR  7. 

* 

TOTAL  VOLUME  MEASURED:  399.94  AC. FT.  (1.30E8  GALLONS). 

DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALUES 


DAY 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

HAY 

JUN 

JUL 

AUG 

SEP 

1 

.00 

.00 

.00 

.00 

.00 

.40 

1.8 

.82 

.84 

.00 

.00 

1.6 

2 

.00 

.00 

.00 

.00 

.00 

.44 

1.5 

.86 

.51 

.00 

.00 

1.2 

3 

.00 

.00 

.00 

.00 

.00 

.44 

1.4 

.82 

.28 

.00 

.00 

.73 

4 

.00 

.00 

.00 

.00 

.00 

.48 

1.4 

.78 

.17 

.00 

.00 

.22 

5 

.00 

.00 

.00 

.00 

.00 

.57 

1.4 

.78 

.10 

.00 

.00 

.04 

6 

.00 

.00 

.00 

.00 

.00 

4.9 

1.5 

.77 

.04 

.00 

.00 

.02 

7 

.00 

.00 

.00 

.00 

.00 

18. 

1.6 

.76 

.02 

.00 

.00 

.01 

8 

.00 

.00 

.00 

.00 

.00 

8.2 

1.4 

.73 

.01 

.00 

.00 

.00 

9 

.00 

.00 

.00 

.00 

.02 

3.3 

1.3 

.96 

.00 

.00 

.00 

.00 

10 

.00 

.00 

.00 

.00 

.08 

3.2 

1.2 

1.2 

.00 

.00 

.00 

.00 

11 

.00 

.00 

.00 

.00 

.15 

3.0 

1.2 

.98 

.00 

.00 

.00 

.00 

12 

.00 

.00 

.00 

.00 

.34 

2.5 

1.2 

.87 

.00 

.00 

.00 

.00 

13 

.00 

.00 

.00 

.00 

.41 

2.2 

1.2 

.83 

.00 

.00 

.00 

.00 

14 

.00 

.00 

.00 

.00 

.26 

2.2 

1.1 

.80 

.00 

.00 

.00 

.00 

15 

.00 

.00 

.00 

.00 

.09 

2.4 

1.1 

.75 

.00 

.00 

.00 

.00 

16 

.00 

.00 

.00 

.01 

.03 

2.1 

1.1 

.78 

.00 

.00 

.00 

.00 

17 

.00 

.00 

.00 

.00 

.09 

1.8 

1.0 

.76 

.00 

.00 

.00 

.00 

18 

.00 

.00 

.00 

.00 

.03 

1.7 

1.0 

.77 

.00 

.00 

.00 

.00 

19 

.00 

.00 

.00 

.00 

.06 

1.6 

.93 

1.5 

.00 

.00 

8.9 

.00 

20 

.00 

.00 

.00 

.00 

.13 

1.5 

1.2 

1.4 

.00 

.00 

9.0 

.00 

21 

.00 

.00 

.00 

.42 

.18 

1.5 

1.4 

1.0 

.00 

.00 

5.4 

.00 

22 

.00 

.00 

.00 

.11 

.26 

1.4 

1.3 

.79 

.00 

.00 

2.2 

.00 

23 

.00 

.00 

.00 

.00 

.37 

1.3 

1.1 

.64 

.00 

.00 

1.3 

.07 

24 

.00 

.00 

.00 

.00 

.38 

1.2 

1.1 

.47 

.00 

.00 

1.1 

.92 

25 

.00 

.00 

.00 

.00 

.42 

1.2 

1.0 

.34 

.00 

.00 

.82 

1.6 

26 

.00 

.00 

.00 

.34 

.46 

1.3 

.96 

.25 

.00 

.00 

1.2 

2.0 

27 

.00 

.00 

.00 

.00 

.38 

1.3 

.93 

.22 

.00 

.00 

1.6 

2.3 

28 

.00 

.00 

.00 

.00 

.35 

1.5 

.93 

.20 

.00 

.00 

1.9 

2.6 

29 

.00 

.00 

.00 

.00 

2.0 

.84 

.36 

.00 

.00 

1.9 

2.8 

30 

.00 

.00 

.00 

.00 

2.0 

.85 

1.1 

.00 

.00 

1.9 

1.2 

31 

.00 

.00 

.00 

1.9 

1.3 

.00 

1.7 

TOT  DSF 

.00 

.00 

.00 

.88 

4.49 

77.53 

35.94 

24.59 

1.97 

.00 

38.92 

17.31 

MEAN 

.00 

.00 

.00 

.03 

.16 

2.5 

1.2 

.79 

.07 

.00 

1.3 

.58 

MAX 

.00 

.00 

.00 

.42 

.46 

18. 

1.8 

1.5 

.84 

.00 

9.0 

2.8 

MIN 

.00 

.00 

.00 

.00 

.00 

.40 

.84 

.20 

.00 

.00 

.00 

.00 

AC. FT. 

.00 

.00 

.00 

1.75 

8.91 

153.78 

71.29 

48.77 

3.91 

.00 

77.20 

34.33 

TOT  GAL 

.00 

.00 

.00 

.57 

2.90 

50.11 

23.23 

15.89 

1.27 

.00 

25.15 

11.19 

AC. FT.  «  TOT  DSF  x  1.9835 


ROCKY  MOUNTAIN  ARSENAL 


SU37001,  FIRST  CREEK  OFF-POST  GAGING  STATION 

LOCATION:  UTM  ZONE  13  COORDINATES,  NORTHING  199,013.30  FEET,  EASTING  2,180,816.71  FEET,  IN  NW  1 /4  SE  1/4  SEC.  14. 

T.2  S.,  R.67  E.,  FIRST  CREEK  DRAINAGE  BASIN,  ON  THE  ROCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COUNTY,  COLORADO. 

THE  STATION  IS  LOCATED  ON  THE  LEFT  BANK  APPROXIMATELY  50  FEET  UPSTREAM  OF  HIGHWAY  2. 

DRAINAGE  AREA:  37.32  SOUARE  MILES. 

EQUIPMENT  USED:  STEVENS  "TYPE  F"  RECORDER  COUPLED  WITH  A  OMNIDATA  DPI 15  DATAPOO  RECORDER. 

DISCHARGE  RECORDS  WATER  YEAR  1990 

PERIOD  OF  RECORD  FOR  WATER  YEAR  1990:  OCTOBER  1,  1989  TO  SEPTEMBER  30,  1990. 

GAGE:  P2F  EQUALS  5107.43  FT-MSL.  1.0  MARK  ON  STAFF  EQUALS  5107.91  FT-MSL. 

REMARKS:  THE  CONTROL  STRUCTURE  IS  A  CONCRETE  TRIANGULAR  FLUME.  THE  STATION  RECEIVES  STREAM  FLOW  THAT  EXITS 
THE  NORTH  BOUNDARY  OF  THE  RMA  AT  96th  AVENUE. 

ESTIMATED  RECORDS:  OCTOBER  11-31,  NOVEMBER  1-6,  DECEMBER  16-19,  FEBRUARY  7-26,  JUNE  6-28. 

RECORDS  GOOO. 

EXTREMES  FOR  CURRENT  YEAR:  INST.  MIN.  DISCH.,  .00  CFS  ON  OCT  1.  INST.  MAX.  DISCH.,  18.  CFS  ON  AUG  20. 

TOTAL  VOLUME  MEASURED:  329.00  AC. FT.  (1.07E8  GALLONS). 

DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALUES 


DAY 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

1 

.00 

.02 

.05 

.00 

.00 

.17 

2.0 

.76 

.92 

.00 

.00 

1.4 

2 

.00 

.02 

.07 

.00 

.00 

.18 

1.5 

.76 

.49 

.00 

.00 

1.1 

3 

.00 

.02 

.06 

.00 

.00 

.18 

1.4 

.74 

.29 

.01 

.00 

.64 

4 

.00 

.02 

.05 

.00 

.00 

.18 

1.4 

.80 

.18 

.03 

.00 

.27 

5 

.00 

.02 

.04 

.00 

.00 

.22 

1.4 

.76 

.13 

.03 

.00 

.11 

6 

.00 

.02 

.04 

.00 

.00 

.26 

1.4 

.72 

.12 

.02 

.00 

.08 

7 

.00 

.03 

.04 

.00 

.00 

.90 

1.5 

.62 

.12 

.00 

.00 

.08 

8 

.00 

.03 

.04 

.00 

.00 

6.3 

1.5 

.62 

.11 

.02 

.00 

.07 

9 

.00 

.03 

.04 

.00 

.00 

4.7 

1.4 

.61 

.12 

.04 

.00 

.06 

10 

.00 

.03 

.03 

.00 

.00 

3.7 

1.2 

.95 

.12 

.03 

.00 

.06 

11 

.00 

.03 

.04 

.00 

.00 

3.6 

1.2 

.95 

.10 

.02 

.00 

.06 

12 

.00 

.03 

.04 

.00 

.00 

3.1 

1.2 

.81 

.09 

.02 

.00 

.06 

13 

.00 

.03 

.07 

.00 

.01 

2.6 

1.2 

.62 

.09 

.02 

.00 

.06 

14 

.00 

.03 

.05 

.00 

.01 

2.3 

1.0 

.53 

.09 

.01 

.00 

.06 

15 

.00 

.03 

.09 

.00 

.01 

2.5 

.99 

.52 

.10 

.01 

.02 

.06 

16 

.00 

.03 

.07 

.00 

.01 

2.3 

.96 

.55 

.09 

.00 

.00 

.06 

17 

.01 

.03 

.05 

.00 

.01 

2.0 

.97 

.51 

.10 

.00 

.00 

.07 

18 

.01 

.03 

.03 

.00 

.01 

1.8 

.99 

.52 

.08 

.00 

.00 

.09 

19 

.01 

.03 

.00 

.00 

.01 

1.6 

1.0 

.69 

.08 

.00 

1.4 

.08 

20 

.01 

.03 

.00 

.00 

.01 

1.5 

1.1 

1.2 

.08 

.00 

14. 

.08 

21 

.01 

.03 

.00 

.00 

.01 

1.3 

1.3 

.91 

.08 

.02 

8.9 

.08 

22 

.01 

.03 

.00 

.00 

.01 

1.3 

1.2 

.66 

.07 

.02 

3.3 

.09 

23 

.01 

.04 

.00 

.00 

.01 

1.1 

1.1 

.52 

.06 

.02 

1.3 

.09 

24 

.02 

.03 

.00 

.00 

.01 

1.1 

1.1 

.37 

.06 

.00 

.87 

.10 

25 

.02 

.04 

.00 

.00 

.01 

1.1 

1.1 

.24 

.06 

.00 

.49 

.09 

26 

.02 

.04 

.00 

.00 

.01 

1.1 

.99 

.14 

.04 

.00 

.37 

.10 

27 

.02 

.04 

.00 

.00 

.15 

1.1 

.89 

.12 

.04 

.00 

.68 

1.1 

28 

.02 

.04 

.00 

.00 

.14 

1.4 

.85 

.11 

.04 

.00 

1.1 

1.8 

29 

.02 

.04 

.00 

.00 

2.1 

.82 

.17 

.01 

.05 

1.2 

2.1 

30 

.02 

.05 

.00 

.00 

2.3 

.79 

.79 

.00 

.02 

1.3 

1.4 

31 

.02 

.00 

.00 

2.2 

1.4 

.01 

1.3 

TOT  DSF 

.23 

.92 

.90 

.00 

.43 

56.19 

35.45 

19.67 

3.96 

.40 

36.23 

11.50 

MEAN 

.01 

.03 

.03 

.00 

.02 

1.8 

1.2 

.63 

.13 

.01 

1.2 

.38 

MAX 

.02 

.05 

.09 

.00 

.15 

6.3 

2.0 

1.4 

.92 

.05 

14. 

2.1 

MIN 

.00 

.02 

.00 

.00 

.00 

.17 

.79 

.11 

.00 

.00 

.00 

.06 

AC. FT. 

.46 

1.82 

1.79 

.00 

.85 

111.45 

70.31 

39.01 

7.85 

.79 

71.86 

22.81 

TOT  GAL 

.15 

.59 

.58 

.00 

.28 

36.31 

22.91 

12.71 

2.56 

.26 

23.41 

7.43 

x(1,000,000) 

AC. FT.  =  TOT  DSF  x  1.9835 


ROCKY  MOUNTAIN  ARSENAL 


SV36001,  BASIN  A  GAGING  STATION 

LOCATION:  UTM  ZONE  13  COORDINATES,  NORTHING  180,985.8  FEET.  EASTING  2,182,686.29  FEET,  IN  SW  1/4  SU  1/4  SEC.  36, 

T.2  S.,  R.67  E.,  SOUTH  PLATTE  DRAINAGE  BASIN,  ON  THE  ROCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COUNTY,  COLORADO. 

THE  STATION  IS  LOCATED  ON  THE  LEFT  BANK  APPROXIMATELY  200  FEET  NORTH  OF  7TH  AVENUE  AND  500  FEET  EAST  OF  D  STREET 

DRAINAGE  AREA:  0.055  SQUARE  MILES  OF  STORM  SEVER  DRAINAGE  FROM  THE  SOUTH  PLANTS  AREA. 

EQUIPMENT  USEO:  STEVENS  "TYPE  F"  RECORDER,  0MN10ATA  DP115  OATAPOO. 

DISCHARGE  RECORDS  WATER  YEAR  1990 

PERIOD  OF  RECORD:  OCTOBER  1,  1989  TO  NOVEMBER  1,  1989  AND  JUNE  21.  1990  TO  JULY  9,  1990. 

GAGE:  PZF  EQUALS  5252.19  FT-MSL.  0.00  MARK  ON  STAFF  EQUALS  5252.11  FT-MSL. 

REMARKS:  THE  STATION  RECEIVES  STORM  SEVER  DRAINAGE  AMO  8ASEFL0W  FROM  THE  NORTH  WEST  SIDE  OF  THE  SOUTH  PLANTS  AREA. 

THE  PRIMARY  CONTROL  STRUCTURE  IS  A  15  INCH,  90  DEGREE  V-NOTCH  WEIR.  NOTE-  ON  NOVEMBER  1,  1989  A  SECTION 

OF  THE  CONCRETE  CHANNEL  UPSTREAM  OF  THE  STATION  COLLAPSED  CAUSING  FLOW  TO  BE  DIVERTED  AWAY  FROM  THE  RECORDER 
UNTIL  JUNE  20,  1990.  THE  CHANNEL  WAS  REPAIRED  JUNE  21,  1990  BUT  COLLAPSED  AGAIN  JULY  9,  1990  AND  FLOW 
WAS  DIVERTED  THE  REMAINDER  OF  WATER  YEAR  1990. 

ESTIMATED  RECORDS:  NONE. 

RECORDS  POOR  (DUE  TO  POOR  RATING  AT  LOW  FLOWS). 

EXTREMES  FOR  CURRENT  YEAR:  NOT  APPLICABLE  DUE  TO  INCOMPLETE  RECORD. 


TOTAL  VOLUME  MEASURED:  NOT  APPLICABLE  DUE  TO  INCOMPLETE  RECORD.  T  *  FLOW  AT  >0.00  CFS  BUT  <0.005  CFS. 


DAY 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


OCT 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 

T 


DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALUES 

NOV  DEC  JAN  FEB  MAR  APR  MAY 

T 


JUN 


T 

T 

T 

T 

T 

T 

.01 

.02 

.02 

.02 


JUL  AUG 

T 

T 

T 

.01 

.01 

.01 

.01 

.01 

.02 


TOT  DSF  T  T 

MEAN  T  T 

MAX  T  T 

MIN  T  T 

AC. FT.  T  T 

TOT  GAL  T  T 

x(10,000) 


.07 

.07 

T 

T 

.02 

.02 

T 

T 

.14 

.14 

4.6 

4.6 

SEP 


AC. FT.  =  TOT  DSF  x  1.9835 


ROCKY  MOUNTAIN  ARSENAL 


SV26001,  BASIN  F  GAGING  STATION 

LOCATION:  UTN  ZONE  13  COORDINATES,  NORTHING  189857.41  FEET,  EASTING  2179286.75  FEET,  IN  NU  1/4  SU  1/4  SEC.  26, 
T.2  S.,  R.67  E.,  SOUTH  PLATTE  DRAINAGE  BASIN,  ON  THE  ROCKY  MOUNTAIN  ARSENAL  IN  ADAMS  COUNTY,  COLORADO. 
THE  STATION  IS  LOCATED  ON  THE  LEFT  BANK  APPROXIMATELY  1300  FEET  SOUTH  OF  9TH  AVENUE  ANO  1000  FEET  EAST 
OF  C  STREET. 

DRAINAGE  AREA:  NA 

EQUIPMENT  USED:  STEVENS  “TYPE  F“  RECORDER. 


DISCHARGE  RECORDS  WATER  YEAR  1990 
PERIOD  OF  RECORD:  OCTOBER  24,  1989  TO  SEPTEMBER  30,  1990. 

GAGE:  PZF  EQUALS  5183.30  FT-MSL. 

REMARKS:  THE  STATION  WAS  CONSTRUCTED  ON  OCTOBER  24,  1989.  THE  PRIMARY  CONTROL  STRUCTURE  IS  A  2O0MM  LONG-THROATED  FLUME. 

ESTIMATED  RECORDS:  MARCH  9,  1990. 

RECORDS  GOOO  EXCEPT  FOR  ESTIMATED  DAY  WHICH  IS  FAIR. 

EXTREMES  FOR  CURRENT  YEAR:  INST.  MIN.  DISCH.,  .00  CFS  ON  OCT  24.  INST.  MAX.  D1SCH.,  2.4  CFS  ON  AUG  19. 

TOTAL  VOLUME  MEASURED:  1.41  AC. FT.  (4.59E5  GALLONS).  T  =  FLOW  AT  >0.00  CFS  BUT  <0.005  CFS 

DISCHARGE  (CFS)  WATER  YEAR  OCTOBER  1989  TO  SEPTEMBER  1990 
MEAN  VALUES 


DAY 

OCT 

NOV 

DEC 

JAN 

FEB 

MAR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

1 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

2 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

4 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

5 

.00 

.00 

.00 

o 

o 

.00 

o 

o 

.00 

.00 

.00 

.00 

.00 

6 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

7 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

8 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

9 

.00 

.00 

.00 

.00 

.13 

.00 

.00 

.00 

.00 

.00 

.00 

10 

.00 

.00 

.00 

.00 

.26 

.00 

.00 

.00 

.00 

.00 

.00 

11 

.00 

.00 

.00 

.00 

.20 

o 

o 

.00 

.00 

.00 

.00 

.00 

12 

.00 

.00 

.00 

.00 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

13 

.00 

.00 

.00 

.00 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

14 

.00 

.00 

.00 

.00 

.04 

.00 

.00 

.00 

.00 

.00 

.00 

15 

.00 

.00 

.00 

.00 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

16 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

17 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

18 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

19 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.04 

.00 

20 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

o 

o 

.00 

.00 

.00 

21 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

22 

.00 

o 

o 

.00 

.00 

.00 

.00 

.00 

o 

o 

.00 

.00 

.00 

23 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

24 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

25 

o 

o 

.00 

.00 

.00 

.00 

.00 

o 

o 

.00 

.00 

.00 

.00 

.00 

26 

.00 

.00 

o 

o 

o 

o 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

27 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

28 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

29 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

.00 

30 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

31 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

TOT  DSF 

.00 

.00 

.00 

.00 

.00 

.66 

.00 

.00 

.00 

.01 

.04 

.00 

MEAN 

.00 

.00 

.00 

.00 

.00 

.02 

.00 

.00 

.00 

T 

T 

.00 

MAX 

.00 

.00 

.00 

.00 

.00 

.26 

.00 

.00 

.00 

.01 

.04 

.00 

MIN 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

AC. FT. 

.00 

.00 

.00 

.00 

.00 

1.31 

.00 

.00 

.00 

.02 

.08 

.00 

TOT  GAL 

.00 

.00 

.00 

.00 

.00 

4.27 

.00 

.00 

.00 

.07 

.26 

.00 

x(100,000) 

AC. FT.  =  TOT  DSF  x  1.9835 


APPENDIX  A-9 


LAKE  VOLUME  RECORDS 


Appendix  A-9  Table  A-9-1 


Lake  Mary  Water  Level*,  Water  Year  1990 


DATE 

STAFF  GAGE 
(feet) 

ELEV. 

(ft-msl) 

10/03/89 

0.90 

5203.29 

10/10/89 

0.72 

5203.11 

10/17/89 

0.54 

5202.93 

10/24/89 

0.74 

5203.13 

10/31/89 

0.77 

5203.16 

11/07/89 

0.60 

5202.99 

11/14/89 

0.42 

5202.81 

11/21/89 

0.61 

5203.00 

11/28/89 

0.82 

5203.21 

12/05/89 

0.66 

5203.05 

12/12/89 

FRZ 

- 

12/19/89 

FRZ 

- 

12/26/89 

FRZ 

- 

01/02/90 

FRZ 

- 

01/09/90 

FRZ 

- 

01/16/90 

FRZ 

- 

01/23/90 

FRZ 

- 

01/30/90 

FRZ 

- 

02/06/90 

FRZ 

- 

02/13/90 

0.16 

5202.55 

02/20/90 

0.13 

5202.52 

02/27/90 

0.08 

5202.47 

03/08/90 

0.30 

5202.69 

03/14/90 

0.34 

5202.73 

03/20/90 

0.32 

5202.71 

03/27/90 

0.28 

5202.67 

04/03/90 

0.32 

5202.71 

04/10/90 

0.31 

5202.70 

04/17/90 

0.97 

5203.36 

04/24/90 

0.92 

5203.31 

05/01/90 

0.90 

5203.29 

05/08/90 

0.91 

5203.30 

05/15/90 

1.00 

5203.39 

05/22/90 

0.76 

5203.15 

05/29/90 

1.02 

5203.41 

06/05/90 

0.81 

5203.20 

06/12/90 

0.90 

5203.29 

06/20/90 

0.85 

5203.24 

06/27/90 

0.87 

5203.26 

07/03/90 

0.79 

5203.18 

07/10/90 

0.96 

5203.35 

07/17/90 

1.02 

5203.41 

07/24/90 

0.83 

5203.22 

07/31/90 

0.91 

5203.30 

SWAR-90.APP 


Appendix  A-9  Table  A-9-1 


Lake  Mary  Water  Level*,  Water  Year  1990  (Continued) 


DATE 

STAFF  GAGE 
(feet) 

ELEV. 

(ft-msl) 

08/07/90 

0.91 

5203.30 

08/14/90 

0.90 

5203.30 

08/21/90 

0.95 

5203.29 

08/28/90 

0.84 

5203.23 

09/04/90 

0.85 

5203.24 

09/11/90 

0.92 

5203.31 

09/18/90 

0.87 

5203.26 

09/25/90 

0.82 

5203.21 

*  Storage  relationship  has  not  been  established 
FRZ  =  Frozen 


SWAR-90.APP 


Appendix  A-9  Table  A-9-2 


Ladora  Lake  Water  Level  and  Storage  Data,  Water  Year  1990 


DATE 

STAFF  GAGE 
(feet) 

ELEV. 

(ft-msl) 

VOLUME* 

(ac-ft) 

AREA* 

(ac) 

10/03/89 

11.10 

5218.23 

251.90 

48.40 

10/10/89 

11.60 

5218.73 

277.00 

51.90 

10/17/89 

11.90 

5219.03 

292.30 

54.00 

10/24/89 

11.90 

5219.03 

292.30 

54.00 

10/31/89 

11.80 

5218.93 

287.00 

53.30 

11/07/89 

11.80 

5218.93 

287.00 

53.30 

11/14/89 

11.80 

5218.93 

287,00 

53.30 

11/21/89 

11.80 

5218.93 

287.00 

53.30 

11/28/89 

11.80 

5218.93 

287.00 

53.30 

12/05/89 

11.80 

5218.93 

287.00 

53.30 

12/12/89 

FRZ 

- 

- 

- 

12/19/89 

FRZ 

- 

- 

- 

12/26/89 

FRZ 

- 

- 

- 

01/02/90 

FRZ 

- 

- 

- 

01/09/90 

FRZ 

- 

- 

- 

01/16/90 

12.00 

5219.13 

298.10 

54.70 

01/23/90 

12.10 

5219.23 

303.80 

55.50 

01/30/90 

12.00 

5219.13 

298.10 

54.70 

02/06/90 

12.00 

5219.13 

298.10 

54.70 

02/13/90 

12.00 

5219.13 

298.10 

54.70 

02/20/90 

FRZ 

- 

- 

- 

02/27/90 

12.00 

5219.13 

298.10 

54.70 

03/08/90 

12.30 

5219.43 

315.30 

56.90 

03/14/90 

12.40 

5219.53 

321.00 

57.70 

03/20/90 

12.40 

5219.53 

321.00 

57.70 

03/27/90 

12.10 

5219.23 

303.80 

55.50 

04/03/90 

12.30 

5219.43 

315.30 

56.90 

04/10/90 

12.20 

5219.33 

309.50 

56.20 

04/17/90 

12.00 

5219.13 

298.10 

54.70 

04/24/90 

12.00 

5219.13 

298.10 

54.70 

05/01/90 

11.90 

5219.03 

292.30 

54.00 

05/08/90 

11.80 

5218.93 

287.00 

53.30 

05/15/90 

11.65 

5218.78 

279.50 

52.20 

05/22/90 

11.50 

5218.63 

271.90 

51.20 

05/29/90 

11.40 

5218.53 

266.90 

50.50 

06/05/90 

11.30 

5218.43 

261.90 

49.80 

06/12/90 

11.00 

5218.13 

246.90 

47.70 

06/20/90 

12.70 

5219.83 

338.20 

59.90 

06/26/90 

13.00 

5220.13 

346.80 

61.00 

07/03/90 

12.60 

5219.73 

332.50 

59.20 

07/10/90 

12.50 

5219.63 

326.70 

58.40 

07/17/90 

12.20 

5219.33 

309.50 

56.20 

07/24/90 

12.00 

5219.13 

298.10 

54.70 

07/31/90 

11.90 

5219.03 

292.30 

54.00 

SWAR-90.APP 


Appendix  A-9  Table  A-9-2 


Ladora  Lake  Water  Level  and  Storage  Data,  Water  Year  1990 
(Continued) 


DATE 

STAFF  GAGE 
(feet) 

ELEV. 

(ft-msl) 

VOLUME* 

(ac-ft) 

AREA* 

(ac) 

08/07/90 

11.70 

5218.83 

282.00 

52.60 

08/14/90 

11.50 

5218.63 

271.90 

51.20 

08/21/90 

11.50 

5218.63 

271.90 

51.20 

08/28/90 

11.20 

5218.33 

256.90 

49.10 

09/04/90 

12.10 

5219.23 

303.80 

55.50 

09/11/90 

12.90 

5220.03 

346.80 

61.00 

09/18/90 

12.60 

5219.73 

332.50 

59.20 

09/25/90 

12.55 

5219.68 

329.63 

58.80 

*  Source:  Ebasco,  WRI  Report,  1989,  Appendix  B 
FRZ  =  Frozen 
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Appendix  A-9  Table  A-9-3  Lower  Derby  Lake  Water  Level  and  Storage  Data,  Water  Year  1990 


DATE 

STAFF  GAGE 
(feet) 

ELEV. 

(ft-msl) 

VOLUME* 

(ac-ft) 

AREA* 

(ac) 

10/03/89 

12.50 

5242.67 

272.20 

52.80 

10/10/89 

12.40 

5242.57 

267.00 

52.20 

10/17/89 

12.30 

5242.47 

261.80 

51.70 

10/24/89 

12.90 

5243.07 

293.30 

55.00 

10/31/89 

12.70 

5242.87 

282.60 

53.90 

11/07/89 

12.70 

5242.87 

282.60 

53.90 

11/14/89 

12.60 

5242.77 

277.40 

53.30 

11/21/89 

12.60 

5242.77 

277.40 

53.30 

11/28/89 

12.60 

5242.77 

277.40 

53.30 

12/05/89 

12.40 

5242.57 

267.00 

52.20 

12/12/89 

FRZ 

- 

- 

- 

12/19/89 

FRZ 

- 

- 

- 

12/26/89 

FRZ 

- 

- 

- 

01/02/90 

FRZ 

- 

- 

- 

01/09/90 

FRZ 

- 

- 

- 

01/16/90 

12.20 

5242.37 

256.60 

51.10 

01/23/90 

12.20 

5242.37 

256.60 

51.10 

01/30/90 

FRZ 

- 

- 

- 

02/06/90 

12.00 

5242.17 

246.20 

50.00 

02/13/90 

12.00 

5242.17 

246.20 

50.00 

02/20/90 

12.00 

5242.17 

246.20 

50.00 

02/27/90 

11.90 

5242.07 

241.00 

49.50 

03/08/90 

12.10 

5242.27 

251.40 

50.60 

03/14/90 

12.00 

5242.17 

246.20 

50.00 

03/20/90 

12.10 

5242.27 

251.40 

50.60 

03/27/90 

12.00 

5242.17 

246.20 

50.00 

04/03/90 

12.00 

5242.17 

246.20 

50.00 

04/10/90 

12.10 

5242.27 

251.40 

50.60 

04/17/90 

12.00 

5242.17 

246.20 

50.00 

04/24/90 

12.00 

5242.17 

246.20 

50.00 

05/01/90 

11.90 

5242.07 

241.00 

49.50 

05/08/90 

12.80 

5242.97 

287.80 

54.40 

05/15/90 

11.70 

5241.87 

231.50 

48.30 

05/22/90 

11.70 

5241.87 

231.50 

48.30 

05/29/90 

11.70 

5241.87 

231.50 

48.30 

06/05/90 

11.60 

5241.77 

226.80 

47.80 

06/12/90 

11.70 

5241.87 

231.50 

48.30 

06/20/90 

11.70 

5241.87 

231.50 

48.30 

06/26/90 

11.90 

5242.07 

241.00 

49.50 

07/03/90 

11.60 

5241.77 

226.80 

47.80 

07/10/90 

11.70 

5241.87 

231.50 

48.30 

07/17/90 

11.60 

5241.77 

226.80 

47.80 

07/24/90 

11.60 

5241.77 

226.80 

47.80 

07/31/90 

11.50 

5241.67 

222.20 

47.20 
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Appendix  A-9  Table  A-9-3  Lower  Derby  Lake  Water  Level  and  Storage  Data,  Water  Year  1990 

(Continued) 


DATE 

STAFF  GAGE 
(feet) 

ELEV. 

(ft-msl) 

VOLUME* 

(ac-ft) 

AREA* 

(ac) 

08/07/90 

11.60 

5241.77 

226.80 

47.80 

08/14/90 

11.50 

5241.67 

222.20 

47.20 

08/21/90 

11.50 

5241.67 

222.20 

47.20 

08/28/90 

11.90 

5242.07 

241.00 

49.50 

09/04/90 

11.00 

5241.17 

199.00 

44.40 

09/11/90 

11.00 

5241.17 

199.00 

44.40 

09/18/90 

12.50 

5242.67 

272.20 

52.80 

09/25/90 

12.40 

5242.57 

267.00 

52.20 

*  Source:  Ebasco,  WRI  Report,  1989,  Appendix  B 
FRZ  =  Frozen 
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Appendix  A-9  Table  A-9-4  Upper  Derby  Lake  Water  Level  and  Storage  Data,  Water  Year  1990 


STAFF  GAGE 

ELEV. 

VOLUME* 

AREA* 

DATE 

(feet) 

(ft-msl) 

(ac-ft) 

(ac) 

10/03/89 

3.60 

5251.37 

32.80 

16.80 

10/10/89 

3.20 

5250.97 

26.00 

14.50 

10/17/89 

3.30 

5251.07 

27.50 

15.00 

10/24/89 

BG 

- 

- 

- 

10/31/89 

BG 

- 

- 

- 

11/07/89 

0.70 

5248.47 

3.70 

4.40 

11/14/89 

BG 

- 

- 

- 

11/21/89 

BG 

- 

- 

- 

11/28/89 

BG 

- 

- 

- 

12/05/89 

BG 

- 

- 

- 

12/12/89 

BG 

- 

- 

- 

12/19/89 

BG 

- 

- 

- 

12/26/89 

BG 

- 

- 

- 

01/02/90 

BG 

- 

- 

- 

01/09/90 

DRY 

- 

- 

- 

01/16/90 

DRY 

- 

- 

- 

01/23/90 

FRZ 

- 

- 

- 

01/30/90 

DRY 

- 

- 

- 

02/06/90 

DRY 

- 

- 

- 

02/13/90 

DRY 

- 

- 

- 

02/20/90 

DRY 

- 

- 

- 

02/27/90 

DRY 

- 

- 

- 

03/08/90 

2.50 

5250.27 

17.40 

11.10 

03/14/90 

2.50 

5250.27 

17.40 

11.10 

03/20/90 

2.30 

5250.07 

14.90 

10.10 

03/27/90 

2.10 

5249.87 

13.10 

9.30 

04/03/90 

2.30 

5250.07 

14.90 

10.10 

04/10/90 

2.30 

5250.07 

14.90 

10.10 

04/17/90 

1.90 

5249.67 

11.50 

8.60 

04/24/90 

2.00 

5249.77 

12.30 

9.00 

05/01/90 

1.80 

5249.57 

10.70 

8.20 

05/08/90 

1.60 

5249.37 

9.10 

7.50 

05/15/90 

5.20 

5252.97 

67.90 

28.30 

05/22/90 

6.40 

5254.17 

108.10 

38.20 

05/29/90 

5.80 

5253.57 

87.20 

33.30 

06/05/90 

6.90 

5254.67 

128.70 

42.30 

06/12/90 

8.20 

5255.97 

189.80 

52.80 

06/20/90 

8.60 

5256.37 

212.20 

55.90 

06/26/90 

8.70 

5256.47 

217.90 

56.70 

07/03/90 

7.90 

5255.67 

175.00 

50.40 

07/10/90 

7.90 

5255.67 

175.00 

50.40 

07/17/90 

9.60 

5257.37 

272.10 

63.80 

07/24/90 

8.90 

5256.67 

212.20 

55.90 

07/31/90 

9.30 

5257.07 

252.60 

61.40 
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Appendix  A-9  Table  A-9-4  Upper  Derby  Lake  Water  Level  and  Storage  Data,  Water  Year  1990 

(continued) 


DATE 

STAFF  GAGE 
(feet) 

ELEV. 

(ft-msl) 

VOLUME* 

(ac-ft) 

AREA* 

(ac) 

08/07/90 

9.00 

5256.77 

235.10 

59.10 

08/14/90 

8.50 

5256.27 

206.50 

55.20 

08/21/90 

9.10 

5256.87 

240.80 

59.80 

08/28/90 

9.80 

5257.57 

285.10 

65.40 

09/04/90 

8.80 

5256.57 

223.70 

57.50 

09/11/90 

7.80 

5255.57 

170.10 

49.60 

09/18/90 

8.50 

5256.27 

206.50 

55.20 

09/25/90 

9.90 

5257.67 

291.60 

66.20 

*  Source:  Ebasco,  WRI  Report,  1989,  Appendix  B 
FRZ  =  Frozen 
BG  =  Below  Gage 
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Appendix  A-9  Table  A-9-5 


Havana  Pond  Water  Level  and  Storage  Data,  Water  Year  1990 


DATE 

STAFF  GAGE 
(feet) 

ELEV. 

(ft-msi) 

VOLUME* 

(ac-ft) 

AREA* 

(ac) 

10/03/89 

1.86 

5245.94 

19.15 

12.46 

10/10/89 

1.60 

5245.68 

16.19 

11.23 

10/17/89 

2.27 

5246.35 

24.53 

14.42 

10/24/89 

1.73 

5245.81 

17.34 

11.72 

10/31/89 

1.30 

5245.38 

13.02 

9.02 

11/07/89 

1.54 

5245.62 

15.09 

10.79 

11/14/89 

1.16 

5245.24 

11.58 

9.26 

11/21/89 

0.96 

5245.04 

9.81 

8.39 

11/28/89 

0.76 

5244.84 

8.22 

7.51 

12/05/89 

0.61 

5244.69 

7.15 

6.86 

12/12/89 

FRZ 

- 

- 

- 

12/19/89 

FRZ 

- 

- 

- 

12/26/89 

FRZ 

- 

- 

- 

01/02/90 

BG 

- 

- 

- 

01/09/90 

FRZ 

- 

- 

- 

01/16/90 

1.14 

5245.22 

11.22 

9.04 

01/23/90 

FRZ 

- 

- 

- 

01/30/90 

FRZ 

- 

- 

- 

02/06/90 

1.32 

5245.40 

13.02 

9.92 

02/13/90 

1.09 

5245.17 

10.68 

8.82 

02/20/90 

1.24 

5245.32 

12.05 

9.48 

02/27/90 

1.11 

5245.19 

11.12 

9.04 

03/08/90 

4.00 

5248.08 

57.44 

23.72 

03/14/90 

3.41 

5247.49 

44.67 

20.08 

03/20/90 

2.30 

5246.38 

25.26 

14.67 

03/27/90 

1.59 

5245.67 

15.63 

11.01 

04/03/90 

2.41 

5246.49 

26.75 

15.16 

04/10/90 

2.23 

5246.31 

23.81 

14.18 

04/17/90 

1.61 

5245.69 

16.19 

11.23 

04/24/90 

2.12 

5246.20 

22.42 

13.69 

05/01/90 

1.85 

5245.93 

19.15 

12.46 

05/08/90 

1.49 

5245.57 

14.55 

10.57 

05/15/90 

1.57 

5245.65 

15.63 

11.01 

05/22/90 

1.96 

5246.04 

20.42 

12.95 

05/29/90 

3.51 

5247.59 

46.40 

20.57 

06/05/90 

2.70 

5246.78 

31.52 

16.64 

06/12/90 

2.15 

5246.23 

23.11 

13.93 

06/20/90 

2.47 

5246.55 

27.51 

15.41 

06/27/90 

2.05 

5246.13 

21.74 

13.44 

07/03/90 

2.02 

5246.10 

21.08 

13.20 

07/10/90 

3.68 

5247.76 

49.54 

21.39 

07/17/90 

2.62 

5246.70 

29.88 

16.15 

07/24/90 

3.11 

5247.19 

38.56 

18.60 

07/31/90 

4.02 

5248.10 

57.44 

23.72 
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DATE 

STAFF  GAGE 
(feet) 

ELEV. 

(ft-msl) 

VOLUME* 

(ac-ft) 

AREA* 

(ac) 

08/07/90 

3.92 

5248.00 

55.10 

23.06 

08/14/90 

3.00 

5247.08 

36.73 

18.11 

08/21/90 

4.27 

5248.35 

63.58 

25.39 

08/28/90 

2.95 

5247.03 

35.83 

17.87 

09/04/90 

2.97 

5247.05 

35.83 

17.87 

09/11/90 

2.65 

5246.73 

30.69 

16.39 

09/18/90 

2.45 

5246.53 

27.51 

15.41 

09/25/90 

3.25 

5247.33 

41.41 

19.34 

*  Source:  Ebasco,  WRI  Report,  1989,  Appendix  B 
FRZ  =  Frozen 
BG  =  Below  Gage 
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APPENDIX  A-10 


SEWAGE  TREATMENT  PLANT  RECORDS 


Appendix  A- 10 

Table  A-10-1  Sewage  Treatment  Plant  Flow  Summary,  Water  Yearx1990 


Date 


Week 

Ending 

Meter 

Reading 

Discharge 

(gals/week) 

Cummulative 

(gals) 

70CT89 

50562600 

103200 

103200 

140CT89 

50677100 

114500 

217700 

210CT89 

50810200 

133100 

350800 

280CT89 

50929400 

119200 

470000 

4NOV89 

51052600 

123200 

593200 

11NOV89 

51153600 

101000 

694200 

18NOV89 

51281500 

127900 

822100 

25NOV89 

51361800 

80300 

902400 

2DEC89 

51441900 

80100 

982500 

9DEC89 

51515100 

73200 

1055700 

16DEC89 

51596900 

81800 

1137500 

23DEC89 

51672200 

75300 

1212800 

30DEC89 

51751800 

79600 

1292400 

6JAN90 

51875700 

123900 

1416300 

13JAN90 

51972300 

96600 

1512900 

20JAN90 

52069900 

97600 

1610500 

27JAN90 

52185300 

115400 

1725900 

3FEB90 

52268500 

83200 

1809100 

10FEB90 

52371700 

103200 

1912300 

17FEB90 

52441700 

70000 

1982300 

24FEB90 

52551500 

109800 

2092100 

3MAR90 

52617600 

66100 

2158200 

10MAR90 

52719500 

101900 

2260100 

17MAR90 

52843400 

123900 

2384000 

24MAR90 

53006700 

163300 

2547300 

31MAR90 

53162600 

155900 

2703200 

7APR90 

53313000 

150400 

2853600 

14APR90 

53455600 

142600 

2996200 

21APR90 

53590100 

134500 

3130700 

28APR90 

53695800 

105700 

3236400 

5MAY90 

53797400 

101600 

3338000 

12MAY90 

53908100 

110700 

3448700 

19MAY90 

54015300 

107200 

3555900 

26MAY90 

54096500 

81200 

3637100 

2JUNE90 

54218400 

121900 

3759000 

9JUNE90 

54364900 

146500 

3905500 

16JUNE90 

54495700 

130800 

4036300 

23JUNE90 

54642700 

147000 

4183300 

30JUNE90 

54796300 

153600 

4336900 

7JULY90 

54976900 

180600 

4517500 
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Table  A-10-1  Sewage  Treatment  Plant  Flow  Summary,  Water  Year  1990  (Continued) 


Date 

Week 

Ending 

Meter 

Reading 

Gallons 

Per  Week 

Commulating 

Gallons 

Per  Year 

14JULY90 

55191600 

214700 

4732200 

21JULY90 

55387400 

195800 

4928000 

28JULY90 

55557200 

169800 

5097800 

4AUG90 

55732000 

174800 

5272600 

11AUG90 

55898200 

166200 

5438800 

18AUG90 

56066900 

168700 

5607500 

25AUG90 

56243200 

176300 

5783800 

1SEP90 

56385100 

141900 

5925700 

8SEP90 

56498300 

113200 

6038900 

15SEP90 

56638300 

140000 

6178900 

22SEP90 

56780600 

142300 

6321200 

29SEP90 

56920400 

139800 

6461000 

1OCT90 

56945100 

24700 

6485700 
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APPENDIX  A- 11.1 


PRECIPITATION  GRAPHS/PLOTS 


CN  O 


(ui)  Noiiviidioayd 


3.00 


OOT 


CN  t-  O 

(ui)  Noiiviidioayd 


APPENDIX  A-11.2 


DAILY  TEMPERATURE  AND  PRECIPITATION  DATA 


i 

I 

Appendix  11.2  Table  A-11.2-1 

Daily  Temperature  and  Precipitation  Data,  WY  1990 

OCTOBER  1989  CMP  AIR  ELEMENT*  STAPLETON  AIRPORT**  SOUTH  PLANTS  RAIN  GAGE 


DAY 

AVE  TOTAL 

TEMP  PRECIPITATION 
(F)  (INCHES) 

AVE  TOTAL 

temp  precipitation 
(F)  (INCHES) 

AVE 

PRECIPITATION 

(INCHES) 

1 

61 

0.00 

62 

0.00 

0.00 

2 

50 

0.00 

51 

0.00 

0.00 

3 

43 

0.00 

47 

0.00 

0.00 

4 

54 

0.00 

55 

0.00 

0.00 

5 

54 

0.00 

54 

0.00 

0.00 

6 

52 

0.00 

53 

0.00 

0.00 

7 

51 

0.00 

52 

0.00 

0.00 

8 

57 

0.00 

58 

0.00 

0.00 

9 

58 

0.00 

58 

0.00 

0.00 

10 

65 

0.00 

64 

0.00 

0.00 

11 

69 

0.00 

68 

0.00 

0.00 

12 

66 

0.00 

66 

0.00 

0.00 

13 

65 

0.00 

66 

0.00 

0.00 

14 

63 

0.00 

64 

0.00 

0.00 

15 

44 

0.05 

43 

0.15 

0.05 

16 

30 

0.19 

32 

0.40 

0.43 

17 

32 

0.00 

34 

0.02 

0.08 

18 

35 

0.00 

37 

trace 

0.01 

19 

42 

0.00 

44 

0.00 

0.00 

20 

54 

0.00 

52 

0.00 

0.00 

21 

57 

0.00 

56 

0.00 

0.00 

22 

58 

0.00 

57 

0.00 

0.00 

23 

56 

0.00 

55 

0.00 

0.00 

24 

57 

0.00 

56 

0.00 

0.00 

25 

55 

0.00 

57 

0.00 

0.00 

26 

52 

0.00 

49 

0.00 

0.00 

27 

48 

0.00 

49 

0.00 

0.00 

28 

44 

0.00 

46 

trace 

0.00 

29 

33 

0.00 

34 

0.00 

0.00 

30 

36 

0.00 

35 

0.00 

0.00 

31 

39 

0.05 

42 

0.24 

0.00 

AVE/TOTAL 

51.06 

0.29 

51.30 

0.81 

0.57 

Sources: 

*  RMA  Comprehensive  Monitoring  Program,  Air  Element  Annual  Report  1990. 
**  NOAA  Monthly  Summaries,  Stapleton  Airport  Weather  Station. 


Appendix  11 

.2  Table  A-11.2-1  (continued) 

Daily  Temperature  and  Precipitation  Data,  WY 

1990 

NOVEMBER  1989  CM P  AIR  ELEMENT* 

STAPLETON  AIRPORT** 

SOUTH  PLANTS  RAIN  GAGE 

AVE 

TOTAL 

AVE 

TOTAL 

AVE 

DAY 

TEMP  PRECIPITATION 

TEMP 

PRECIPITATION 

PRECIPITATION 

(F> 

(INCHES) 

( f ) 

(INCHES) 

(INCHES) 

1 

23 

0.01 

27 

0.11 

0.22 

2 

35 

0.00 

36 

0.00 

0.01 

3 

46 

0.00 

43 

0.00 

0.00 

4 

51 

0.00 

50 

0.00 

0.00 

5 

46 

0.00 

45 

0.00 

0.00 

6 

42 

0.00 

43 

0.00 

0.00 

7 

46 

0.00 

44 

0.00 

0.00 

8 

43 

0.00 

42 

0.00 

0.00 

9 

54 

0.00 

51 

0.00 

0.00 

10 

56 

0.00 

54 

0.00 

0.00 

11 

59 

0.00 

58 

0.00 

0.00 

12 

59 

0.00 

58 

0.00 

0.00 

13 

55 

0.00 

53 

0.00 

o.oo 

14 

38 

0.00 

38 

0.00 

0.00 

15 

26 

0.00 

29 

0.00 

0.00 

16 

31 

0.00 

32 

0.00 

0.00 

17 

39 

0.00 

40 

0.00 

0.00 

18 

45 

0.00 

45 

0.00 

0.00 

19 

57 

0.00 

62 

0.00 

0.00 

20 

50 

0.00 

49 

0.00 

0.00 

21 

47 

0.00 

47 

0.00 

0.00 

22 

33 

0.00 

35 

trace 

0.00 

23 

38 

0.00 

40 

0.00 

0.00 

24 

51 

0.00 

50 

0.00 

0.00 

25 

40 

0.00 

43 

trace 

0.00 

26 

41 

0.00 

44 

0.00 

0.00 

27 

30 

0.02 

30 

0.04 

0.00 

28 

27 

0.00 

29 

0.00 

0.00 

29 

37 

0.00 

38 

0.00 

0.00 

30 

37 

0.00 

37 

0.00 

0.00 

AVE/TOTAl 

42.73 

0.03 

42.80 

0.15 

0.23 

Sources: 

*  RMA  Comprehens i ve 

Monitoring  Program,  Air  Element  Annual 

Report  1990. 

**  NOAA  Monthly  Seminaries,  Stapleton  Airport  Weather  Station. 

Appendix  11.2  Table  A-11.2-1  (continued) 

Daily  Temperature  and  Precipitation  Data,  UY  1990 

DECEMBER  1989  CMP  AIR  ELEMENT*  STAPLETON  AIRPORT**  SOUTH  PLANTS  RAIN  GAGE 


DAY 

AVE  TOTAL 

TEMP  PRECIPITATION 
<F)  (INCHES) 

AVE 

TEMP 

(F) 

TOTAL 

PRECIPITATION 

(INCHES) 

AVE 

PRECIPITATION 

(INCHES) 

1 

36 

0.00 

36 

0.00 

0.00 

2 

33 

0.00 

35 

0.00 

0.00 

3 

46 

0.00 

44 

0.00 

0.00 

4 

51 

0.00 

49 

0.00 

0.00 

5 

53 

0.00 

53 

0.00 

0.00 

6 

36 

0.00 

37 

0.00 

0.00 

7 

30 

0.00 

30 

trace 

0.00 

8 

42 

0.00 

36 

0.00 

0.00 

9 

44 

0.00 

45 

0.00 

0.00 

10 

22 

0.19 

22 

0.44 

0.00 

11 

9 

0.00 

11 

0.02 

0.00 

12 

26 

0.00 

26 

0.00 

0.00 

13 

30 

0.00 

26 

0.00 

0.00 

14 

30 

0.00 

29 

trace 

0.02 

15 

11 

0.00 

15 

0.03 

0.00 

16 

15 

0.03 

14 

0.06 

0.00 

17 

12 

0.00 

12 

0.03 

0.05 

18 

4 

0.00 

5 

0.11 

0.05 

19 

7 

0.00 

11 

0.00 

0.00 

20 

25 

0.00 

26 

trace 

0.00 

21 

-3 

0.00 

-3 

0.04 

0.00 

22 

-A 

0.00 

-3 

trace 

0.00 

23 

32 

0.00 

27 

0.00 

0.01 

24 

35 

0.00 

33 

0.00 

0.00 

25 

34 

0.00 

34 

0.00 

0.00 

26 

44 

0.00 

40 

0.00 

0.00 

27 

37 

0.00 

41 

0.00 

0.00 

28 

40 

0.00 

41 

0.00 

0.00 

29 

27 

0.00 

28 

0.00 

0.00 

30 

24 

0.00 

25 

0.08 

0.01 

31 

29 

0.00 

28 

0.00 

0.02 

AVE/TOTAL 

27.68 

0.22 

27.30 

0.81 

0.16 

Sources: 

*  RMA  Comprehensive  Monitoring  Program,  Air  Element  Annual  Report  1990. 
**  NOAA  Monthly  Summaries,  Stapleton  Airport  Weather  Station. 


Appendix  11.2  Table  A- 1 1 .2-1  (continued) 

Daily  Temperature  and  Precipitation  Data,  UT  1990 

JANUARY  1990  CUP  AIR  ELEMENT*  STAPLETON  AIRPORT**  SOUTH  PLANTS  RAIN  GAGE 


DAY 

AVE  TOTAL 

TEMP  PRECIPITATION 
(F)  (INCHES) 

AVE 

TEMP 

(F) 

TOTAL 

PRECIPITATION 

(INCHES) 

AVE 

PRECIPITATION 

(INCHES) 

1 

38 

0.00 

41 

0.00 

0.00 

2 

41 

0.00 

42 

0.00 

0.00 

3 

26 

0.00 

26 

trace 

0.00 

4 

23 

0.00 

25 

0.00 

0.00 

5 

30 

0.00 

29 

0.00 

0.00 

6 

37 

0.00 

40 

0.00 

0.00 

7 

41 

0.00 

40 

0.00 

0.00 

8 

49 

0.00 

49 

0.00 

0.00 

9 

54 

0.00 

53 

0.00 

0.00 

10 

56 

0.00 

52 

0.00 

0.00 

11 

39 

0.00 

42 

0.00 

0.00 

12 

33 

0.00 

34 

0.00 

0.00 

13 

46 

0.00 

45 

0.00 

0.00 

14 

46 

0.00 

46 

0.00 

0.00 

15 

38 

0.00 

38 

0.00 

0.00 

16 

37 

0.00 

36 

0.00 

0.00 

17 

32 

0.00 

35 

0.01 

0.00 

18 

23 

0.00 

24 

0.05 

0.04 

19 

23 

0.31 

26 

0.63 

0.00 

20 

28 

0.01 

30 

0.03 

0.35 

21 

36 

0.00 

39 

0.00 

0.08 

22 

40 

0.00 

37 

0.00 

0.00 

23 

41 

0.00 

41 

0.00 

0.00 

24 

25 

0.00 

26 

0.02 

0.01 

25 

37 

0.00 

36 

0.00 

0.00 

26 

41 

0.00 

44 

0.00 

0.00 

27 

23 

0.00 

25 

0.00 

0.00 

28 

29 

0.00 

27 

0.00 

0.00 

29 

36 

0.00 

35 

0.00 

0.00 

30 

34 

0.00 

35 

0.00 

0.00 

31 

36 

0.00 

38 

0.00 

0.00 

AVE/TOTAL 

36.16 

0.32 

36.40 

0.74 

0.48 

Sources: 

*  RHA  Comprehensive  Monitoring  Program,  Air  Element  Annual  Report  1990. 
**  NOAA  Monthly  Summaries,  Stapleton  Airport  Weather  Station. 


Appendix  11.2  Table  A-11.2-1  (continued) 

Daily  Temperature  and  Precipitation  Data,  UY  1990 

FEBRUARY  1990  CMP  AIR  ELEMENT*  STAPLETON  AIRPORT**  SOUTH  PLANTS  RAIN  GAGE 


DAY 

AVE 

TEMP 

<F> 

TOTAL 

PRECIPITATION 

(INCHES) 

AVE 

TEMP 

(F) 

TOTAL 

PRECIPITATION 

(INCHES) 

AVE 

PRECIPITATION 

(INCHES) 

1 

27 

0.00 

32 

0.01 

0.00 

2 

24 

0.06 

26 

0.16 

0.04 

3 

27 

0.00 

28 

0.00 

0.04 

4 

37 

0.00 

38 

0.00 

0.00 

5 

31 

0.00 

30 

0.00 

0.00 

6 

36 

0.00 

37 

0.00 

0.00 

7 

45 

0.00 

43 

0.00 

0.00 

8 

32 

0.00 

35 

0.00 

0.00 

9 

40 

0.00 

38 

0.00 

0.00 

10 

47 

0.00 

48 

0.00 

0.00 

11 

48 

0.00 

50 

0.00 

0.00 

12 

48 

0.00 

49 

0.00 

0.00 

13 

21 

0.00 

24 

0.06 

0.00 

14 

7 

0.00 

10 

0.09 

0.00 

15 

7 

0.00 

5 

0.01 

0.00 

16 

15 

0.00 

17 

0.00 

0.00 

17 

36 

0.00 

28 

0.00 

0.00 

18 

28 

0.00 

29 

0.00 

0.00 

19 

28 

0.00 

30 

0.00 

0.00 

20 

28 

0.05 

33 

0.14 

0.12 

21 

33 

0.00 

37 

0.00 

0.00 

22 

36 

0.00 

37 

0.00 

0.00 

23 

42 

0.00 

43 

0.00 

0.00 

24 

40 

0.00 

41 

0.00 

0.00 

25 

42 

0.00 

42 

0.00 

0.00 

26 

41 

0.00 

43 

0.00 

0.00 

27 

32 

0.00 

34 

0.05 

0.00 

28 

30 

0.00 

31 

0.03 

0.04 

AVE/TOTAL 

32.44 

0.11 

33.30 

0.55 

0.24 

Sources: 

*  RMA  Comprehensive  Monitoring  Program,  Air  Element  Annual  Report  1990. 
**  NOAA  Monthly  Sumnaries,  Stapleton  Airport  Weather  Station. 


Appendix  11 

.2  Table  A-11.2-1  (continued) 

Daily  Temperature  and 

Precipitation  Data,  UY 

1990 

MARCH  1990 

CMP  AIR  ELEMENT* 

STAPLETON  AIRPORT** 

SOOTH  PLANTS  RAIN  GAGE 

AVE  TOTAL 

AVE 

TOTAL 

AVE 

DAY 

TEMP  PRECIPITATION 

TEMP 

PRECIPITATION 

PRECIPITATION 

(F)  (INCHES) 

(F) 

(INCHES) 

(INCHES) 

1 

37  0.00 

41 

0.00 

0.00 

2 

41  0.00 

39 

0.00 

0.00 

3 

46  0.00 

46 

trace 

0.00 

4 

47  0.00 

48 

0.00 

0.00 

5 

42  0.60 

43 

0.62 

0.46 

6 

30  0.81 

31 

1.32 

0.51 

7 

28  0.00 

30 

0.02 

0.46 

8 

39  0.00 

39 

trace 

0.00 

9 

45  0.00 

45 

0.00 

0.00 

10 

48  0.00 

47 

0.00 

0.00 

11 

47  0.00 

47 

0.00 

0.00 

12 

44  0.00 

45 

0.00 

0.00 

13 

28  0.26 

29 

0.36 

0.17 

14 

30  0.00 

29 

0.00 

0.06 

15 

36  0.00 

38 

0.00 

0.00 

16 

40  0.00 

42 

0.00 

0.00 

17 

42  0.00 

44 

0.00 

0.00 

18 

35  0.00 

37 

0.05 

0.03 

19 

44  0.00 

44 

0.00 

0.00 

20 

54  0.00 

52 

0.00 

0.00 

21 

54  0.00 

54 

0.00 

0.00 

22 

43  0.00 

48 

0.02 

0.00 

23 

23  0.01 

25 

0.02 

0.00 

24 

18  0.00 

20 

0.02 

0.03 

25 

30  0.00 

35 

trace 

0.00 

26 

32  0.00 

35 

0.00 

0.00 

27 

43  0.08 

46 

0.20 

0.11 

28 

33  0.14 

35 

0.21 

0.16 

29 

33  0.05 

37 

0.19 

0.11 

30 

34  0.02 

37 

0.07 

0.12 

31 

45  0.00 

46 

0.00 

0.00 

AVE/TOTAL 

38.45  1.97 

39.5 

3.10 

2.22 

Sources: 

*  RHA  Comprehensive  Monitoring  Program,  Air  Element  Annual  Report  1990. 
**  NOAA  Monthly  Summaries,  Stapleton  Airport  Weather  Station. 


Appendix  11.2  Table  A-11.2-1  (continued) 

Daily  Temperature  and  Precipitation  Data,  UY  1990 

APRIL  1990  CMP  AIR  ELEMENT*  STAPLETON  AIRPORT**  SOUTH  PLANTS  RAIN  GAGE 


DAY 

AVE 

TEMP 

(F) 

TOTAL 

PRECIPITATION 

(INCHES) 

AVE 

TEMP 

(F) 

TOTAL 

PRECIPITATION 

(INCHES) 

AVE 

PRECIPITATION 

(INCHES) 

1 

46 

0.00 

48 

0.00 

0.00 

2 

52 

0.00 

51 

0.00 

0.00 

3 

56 

0.00 

57 

0.00 

0.00 

4 

50 

0.00 

50 

0.02 

0.00 

5 

29 

0.08 

33 

0.26 

0.16 

6 

37 

0.00 

40 

0.00 

0.05 

7 

46 

0.00 

46 

0.00 

0.00 

8 

50 

0.05 

52 

0.10 

0.12 

9 

42 

0.01 

43 

0.03 

0.02 

10 

34 

0.00 

33 

0.00 

0.00 

11 

39 

0.00 

43 

0.00 

0.00 

12 

48 

0.00 

52 

trace 

0.00 

13 

46 

0.00 

49 

0.01 

0.00 

14 

55 

0.00 

54 

0.00 

0.00 

15 

53 

0.00 

52 

0.00 

0.00 

16 

46 

0.00 

46 

trace 

0.00 

17 

39 

0.00 

42 

trace 

0.00 

18 

50 

0.00 

51 

0.01 

0.00 

19 

52 

0.31 

56 

0.29 

0.23 

20 

55 

0.00 

55 

0.00 

0.00 

21 

60 

0.00 

62 

trace 

0.00 

22 

64 

0.00 

64 

trace 

0.00 

23 

59 

0.01 

61 

0.00 

0.00 

24 

51 

0.10 

57 

0.12 

0.10 

25 

46 

0.00 

46 

0.01 

0.00 

26 

47 

0.00 

53 

trace 

0.00 

27 

47 

0.00 

47 

0.00 

0.00 

28 

57 

0.00 

61 

0.00 

0.00 

29 

34 

0.01 

37 

0.16 

0.00 

30 

37 

0.01 

40 

trace 

0.11 

AVE/TOTAL 

47.47 

0.58 

49.1 

1.01 

0.79 

Sources: 

*  RMA  Comprehensive  Monitoring  Program,  Air  Element  Annual  Report  1990. 
**  NOAA  Monthly  Simmaries,  Stapleton  Airport  Weather  Station. 


Appendix  11.2  Table  A-11.2-1  (continued) 

Daily  Temperature  and  Precipitation  Data,  UY  1990 


MAY  1990 

CMP 

AIR  ELEMENT* 

STAPLETON 

AIRPORT** 

SOUTH  PLANTS  RAIN 

AVE 

TOTAL 

AVE 

TOTAL 

AVE 

DAY 

TEMP 

PRECIPITATION 

TEMP 

PRECIPITATION 

PRECIPITATION 

<F) 

(INCHES) 

(F) 

(INCHES) 

(INCHES) 

1 

37 

0.00 

40 

trace 

0.00 

2 

45 

0.00 

46 

0.00 

0.00 

3 

43 

0.00 

47 

0.00 

0.00 

4 

46 

0.03 

48 

0.06 

0.04 

5 

51 

0.00 

50 

0.00 

0.00 

6 

62 

0.00 

63 

0.00 

0.00 

7 

63 

0.00 

65 

trace 

0.00 

8 

43 

0.05 

45 

0.03 

0.04 

9 

41 

0.00 

45 

0.01 

0.00 

10 

51 

0.00 

53 

0.00 

0.01 

11 

45 

0.00 

47 

0.02 

0.01 

12 

50 

0.00 

53 

0.01 

0.00 

13 

58 

0.00 

60 

0.00 

0.00 

14 

53 

0.00 

56 

0.01 

0.00 

15 

55 

0.01 

57 

0.04 

0.01 

16 

47 

0.13 

50 

0.19 

0.18 

17 

55 

0.00 

54 

0.00 

0.00 

18 

63 

0.00 

65 

0.00 

0.00 

19 

62 

0.00 

61 

0.00 

0.00 

20 

55 

0.12 

61 

0.00 

0.06 

21 

64 

0.00 

63 

0.00 

0.00 

22 

68 

0.00 

66 

0.00 

0.00 

23 

69 

0.00 

68 

0.00 

0.00 

24 

67 

0.00 

69 

0.00 

0.00 

25 

63 

0.00 

66 

0.00 

0.00 

26 

58 

0.00 

62 

0.01 

0.00 

27 

56 

0.00 

60 

0.00 

0.00 

28 

63 

0.00 

63 

0.03 

0.00 

29 

52 

0.98 

58 

0.82 

1.00 

30 

55 

0.26 

57 

0.28 

0.15 

31 

62 

0.00 

61 

0.00 

0.00 

AVE/ TOTAL 

54.89 

1.58 

56.6 

1.51 

1.50 

Sources: 

*  RMA  Comprehensive  Monitoring  Program,  Air  Element  Annual  Report  1990. 
**  NOAA  Monthly  Surmaries,  Stapleton  Airport  Ueather  Station. 


Appendix  11.2  Table  A-11.2-1  (continued) 

Daily  Temperature  and  Precipitation  Data,  WY  1990 


JUNE  1990 


CMP  AIR  ELEMENT* 


STAPLETON  AIRPORT* 


SOUTH  PLANTS  RAIN  GAGE 


AVE 

TOTAL 

AVE 

TOTAL 

AVE 

DAY 

TEMP 

PRECIPITATION 

TEMP 

PRECIPITATION 

PRECIPITATION 

<n 

(INCHES) 

CF) 

(INCHES) 

(INCHES) 

1 

60 

0.00 

65 

0.00 

0.00 

2 

59 

0.00 

61 

0.00 

0.00 

3 

63 

0.00 

62 

0.00 

0.00 

4 

75 

0.00 

74 

0.00 

0.00 

S 

70 

0.00 

71 

0.00 

0.00 

6 

68 

0.00 

72 

0.00 

0.00 

7 

71 

0.00 

73 

0.00 

0.00 

8 

71 

0.00 

71 

0.00 

0.00 

9 

69 

0.00 

70 

trace 

0.00 

10 

73 

0.00 

75 

0.04 

0.03 

11 

76 

0.00 

77 

0.00 

0.00 

12 

66 

0.00 

70 

trace 

0.00 

13 

65 

0.00 

65 

0.00 

0.00 

14 

69 

0.00 

72 

0.00 

0.00 

15 

71 

0.00 

74 

0.00 

0.00 

16 

66 

0.00 

69 

0.00 

0.00 

17 

70 

0.00 

68 

0.00 

0.00 

18 

79 

0.00 

77 

0.00 

0.00 

19 

66 

0.28 

69 

0.17 

0.26 

20 

69 

0.00 

69 

0.00 

0.00 

21 

61 

0.00 

65 

0.00 

0.00 

22 

65 

0.00 

66 

0.00 

0.00 

23 

77 

0.00 

77 

0.00 

0.00 

24 

82 

0.00 

80 

0.00 

0.00 

25 

81 

0.00 

83 

trace 

0.00 

26 

79 

0.00 

78 

trace 

0.00 

27 

84 

0.00 

86 

trace 

0.00 

28 

84 

0.00 

82 

0.00 

0.00 

29 

82 

0.00 

83 

0.00 

0.00 

30 

81 

0.00 

83 

trace 

0.00 

AVE/TOTAL 

71.78 

0.28 

72.60 

0.21 

0.29 

Sources: 

*  RMA  Comprehensive  Monitoring  Program,  Air  Element  Annual  Report  1990. 
**  NOAA  Monthly  Summaries,  Stapleton  Airport  Ueather  Station. 


Appendix  11.2  Table  A-11.2-1  (continued) 

Daily  Temperature  and  Precipitation  Data,  UY  1990 

JULY  1990  CMP  AIR  ELEMENT*  STAPLETON  AIRPORT**  SOUTH  PLANTS  RAIN  GAGE 


AVE 

TOTAL 

AVE 

TOTAL 

AVE 

OAY 

TEMP 

PRECIPITATION 

TEMP 

PRECIPITATION 

PRECIPITATION 

<F> 

(INCHES) 

(F> 

(INCHES) 

(INCHES) 

&XSZSSBCSZ3 

CESS88X 

S8SSSSS>3BKBSMSnSSS«88SS«SS8»:SSSS8SSSSSS8SS 

1 

84 

0.00 

83 

trace 

0.00 

2 

85 

0.00 

80 

0.00 

0.00 

3 

77 

0.00 

80 

0.02 

0.00 

4 

70 

0.08 

74 

0.02 

0.05 

5 

68 

0.01 

71 

0.04 

0.03 

6 

73 

0.00 

76 

trace 

0.00 

7 

74 

0.09 

79 

0.06 

0.11 

8 

64 

0.22 

67 

0.11 

0.20 

9 

65 

0.64 

70 

1.34 

0.71 

10 

68 

0.12 

70 

trace 

0.05 

11 

67 

0.02 

70 

0.05 

0.03 

12 

62 

0.00 

63 

trace 

0.00 

13 

63 

0.00 

65 

0.00 

0.00 

14 

63 

0.04 

67 

0.08 

0.07 

15 

67 

0.00 

68 

0.00 

0.00 

16 

72 

0.00 

75 

0.00 

0.00 

17 

78 

0.00 

76 

0.00 

0.00 

18 

78 

0.00 

79 

trace 

0.00 

19 

70 

0.20 

73 

0.41 

0.16 

20 

61 

0.17 

65 

0.26 

0.15 

21 

56 

0.07 

60 

0.08 

0.08 

22 

68 

0.01 

61 

0.01 

0.01 

23 

64 

0.01 

67 

0.20 

0.03 

24 

70 

0.00 

72 

0.00 

0.00 

25 

72 

0.00 

72 

0.02 

0.00 

26 

76 

0.00 

75 

0.00 

0.00 

27 

71 

0.00 

72 

0.00 

0.00 

28 

66 

0.00 

69 

0.18 

0.00 

29 

62 

0.90 

67 

0.69 

0.64 

30 

62 

0.00 

64 

trace 

0.00 

31 

68 

0.00 

69 

0.00 

0.00 

AVE/TOTAL 

68.87 

2.58 

70.80 

3.57 

2.32 

Sources: 

*  RMA  Comprehensive  Monitoring  Program,  Air  Element  Annual  Report  1990. 
**  NOAA  Monthly  Summaries,  Stapleton  Airport  Weather  Station. 


Appendix  11. 

.2  Table  A-11.2-1  (continued) 

Daily  Temperature  and  Precipitation  Data,  WY 

1990 

AUGUST  1990 

CMP  AIR  ELEMENT* 

STAPLETON  AIRPORT** 

SOUTH  PLANTS  RAIN 

AVE 

TOTAL 

AVE 

TOTAL 

AVE 

OAY 

TEMP 

PRECIPITATION 

TEMP 

PRECIPITATION 

PRECIPITATION 

(F> 

(INCHES) 

(F) 

(INCHES) 

(INCHES) 

s;;:sssis8ssssssss3«cxs3sicsss=zz=: 

:sBztscisiKs«z8C»£E8BSB:Eee33SS=33:=:=::=; 

1 

71 

0.00 

72 

0.00 

0.00 

2 

68 

0.00 

70 

trace 

0.00 

3 

67 

0.00 

69 

0.00 

0.00 

4 

62 

0.14 

66 

0.36 

0.35 

5 

59 

0.00 

63 

0.01 

0.00 

6 

65 

0.00 

68 

0.00 

0.00 

7 

73 

0.00 

73 

0.00 

0.00 

8 

76 

0.00 

76 

0.00 

0.00 

9 

73 

0.00 

74 

0.00 

0.00 

10 

74 

0.00 

75 

0.00 

0.00 

11 

68 

0.00 

74 

0.07 

0.03 

12 

61 

0.03 

64 

0.06 

0.01 

13 

66 

0.00 

66 

0.01 

0.00 

14 

66 

0.03 

69 

trace 

0.01 

15 

63 

0.72 

69 

0.43 

0.21 

16 

70 

0.00 

70 

0.00 

0.00 

17 

66 

0.19 

73 

0.30 

0.19 

18 

67 

0.06 

68 

0.02 

0.03 

19 

69 

0.98 

72 

0.36 

0.19 

20 

69 

0.05 

70 

0.02 

0.00 

21 

71 

0.00 

74 

0.00 

0.00 

22 

69 

0.00 

70 

0.02 

0.00 

23 

67 

0.00 

69 

trace 

0.00 

24 

71 

0.00 

72 

0.00 

0.00 

25 

73 

0.00 

73 

0.00 

0.00 

26 

76 

0.00 

75 

0.00 

0.00 

27 

76 

0.00 

76 

0.00 

0.00 

28 

76 

0.00 

74 

0.00 

0.00 

29 

77 

0.00 

76 

0.00 

0.00 

30 

79 

0.00 

79 

0.00 

0.00 

31 

72 

0.22 

76 

0.30 

0.21 

AVE/TOTAL 

69.70 

2.42 

71.30 

1.96 

1.23 

Sources: 

*  RHA  Comprehensive  Monitoring  Program,  Air  Element 
**  NOAA  Monthly  Summaries,  Stapleton  Airport  Weather 


Annual  Report  1990. 
Station. 


Appendix  11.2  Table  A-11. 2-1  (continued) 

Daily  Temperature  and  Precipitation  Data,  WY  1990 

SEPTEMBER  1990  CMP  AIR  ELEMENT*  STAPLETON  AIRPORT**  SOUTH  PLANTS  RAIN  GAGE 


AVE 

TOTAL 

AVE 

TOTAL 

AVE 

DAT 

TEMP 

PRECIPITATION 

TEMP 

PRECIPITATION 

PRECIPITATION 

SSSSZS8SSSS5 

1 

(f) 

(INCHES) 

to 

(INCHES) 

(INCHES) 

71 

0.00 

75 

0.00 

0.00 

2 

73 

0.00 

76 

0.00 

0.00 

3 

75 

0.00 

76 

0.00 

0.00 

4 

73 

0.00 

74 

0.00 

0.00 

5 

71 

0.02 

76 

0.10 

0.10 

6 

69 

0.00 

72 

0.00 

0.00 

7 

71 

0.00 

72 

0.00 

0.00 

8 

70 

0.00 

71 

trace 

0.00 

9 

70 

0.00 

72 

0.00 

0.00 

10 

68 

0.00 

72 

trace 

0.00 

11 

70 

0.00 

71 

0.00 

0.00 

12 

74 

0.00 

72 

0.00 

0.00 

13 

76 

0.00 

77 

0.00 

0.00 

14 

66 

0.00 

67 

0.00 

0.00 

15 

72 

0.00 

72 

0.00 

0.00 

Id 

62 

0.00 

64 

trace 

o.oe 

17 

59 

0.04 

62 

0.01 

0.04 

18 

60 

0.72 

63 

1.02 

0.44 

19 

63 

0.09 

65 

0.04 

0.22 

20 

57 

0.10 

59 

0.12 

0.12 

21 

56 

0.01 

59 

trace 

0.00 

22 

56 

0.00 

57 

0.00 

0.00 

23 

59 

0.00 

60 

0.00 

0.00 

24 

67 

0.00 

66 

0.00 

0.00 

25 

67 

0.12 

70 

0.11 

0.11 

26 

67 

0.00 

68 

0.00 

0.00 

27 

59 

0.00 

60 

0.01 

0.03 

28 

53 

0.07 

55 

0.02 

0.06 

29 

50 

0.01 

52 

0.03 

0.00 

30 

59 

0.00 

60 

0.00 

0.00 

AVE/TOTAL 

65.44 

1.18 

66.90 

1.46 

1.01 

Sources: 

*  RMA  Comprehensive  Monitoring  Program,  Air  Element  Annual  Report  1990. 
**  NOAA  Monthly  Summaries,  Stapleton  Airport  Ueather  Station. 


APPENDIX  A- 12 


WELL  WATER  LEVELS 


R.L.  STOLLAR  AND  ASSOCIATES,  INC.  CONPREHENSI VE  MONITORING  PROGRAM 

SU  WATER  LEVEL  DATA  SHEET  ROCKY  MOUNTAIN  ARSENAL 

MONTH  OF:  FEBRUARY 


SITE 

SITE 

ELEVATION 

DEPTH  TO 

WATER  ELEV 

MEAS. 

PERS. 

ID 

TYPE 

MEAS.  PT. 

WATER(ft) 

(ft-msl) 

DATE. 

INIT. 

01001 

WELL 

5277.32 

28.54 

5248.78 

90044 

OLA,  BE 

01024 

WELL 

5240.45 

6.95 

5233.50 

90044 

DLA,  BE 

01028 

WELL 

5261.70 

19.74 

5241.96 

90044 

DLA,  BE 

01044 

WELL 

5266.03 

16.59 

5249.44 

90044 

DLA,  BE 

01047 

WELL 

5257.28 

10.47 

5246.81 

90044 

DLA,  BE 

0104? 

WELL 

5276.47 

33.28 

5243.19 

90044 

DLA,  BE 

0106? 

WELL 

5271.10 

23.06 

5248.04 

90044 

DU.  BE 

01070 

WELL 

5262.60 

16.71 

5245.89 

90044 

DU,  BE 

01073 

WELL 

5253.55 

8.56 

5244.99 

90044 

DLA,  BE 

01074 

WELL 

5257.73 

17.10 

5240.63 

90044 

DLA,  BE 

01075 

WELL 

5258.77 

17.28 

5241.49 

90044 

DLA,  BE 

01076 

WELL 

5258.73 

16.25 

5242.48 

90044 

DLA,  BE 

02001 

WELL 

5231.10 

10.03 

5221.07 

90044 

DLA,  BE 

02008 

WELL 

5205.12 

10.04 

5195.08 

90044 

DLA,  BE 

02026 

WELL 

5231.06 

9.14 

5221 .92 

90044 

DLA,  BE 

02034 

WELL 

5240.01 

13.13 

5226.88 

90044 

DLA,  BE 

02050 

WELL 

5215.60 

9.05 

5206.55 

90044 

DLA,  BE 

02052 

WELL 

5233.30 

7.34 

5225.96 

90044 

DLA,  BE 

02055 

WELL 

5223.69 

12.44 

5211.25 

90044 

DLA,  BE 

02056 

WELL 

5211.03 

8.94 

5202.09 

90044 

DLA,  BF 

02059 

WELL 

5238.68 

15.23 

5223.45 

90044 

DLA,  BE 

02060 

WELL 

5238.15 

8.42 

5229.73 

9004 

DLA,  BE 

11002 

WELL 

5252.65 

20.50 

5232.15 

90044 

DLA,  BE 

11007 

WELL 

5240.72 

14.95 

5225.77 

90044 

DLA,  BE 

SU01004 

UP  DERBY  LK 

5247.77 

DRY 

90044 

DLA,  BE 

SW01005 

LW  DERBY  LK 

5230.17 

12.00 

5242.17 

90044 

DLA,  BE 

SW02003 

LADORA  LAKE 

5207.13 

12.10 

5219.23 

90044 

OLA,  BE 

SW02004 

LAKE  MARY 

5202.39 

0.13 

5202.52 

90044 

DLA,  BE 

SWl 1003 

HAVANA  POND 

5244.08 

1.24 

5245.32 

90044 

DLA,  BE 

R.L.  STOLLAR  AND  ASSOC  I  ATI 
SU  WATER  LEVEL  DATA  SHEET 
MONTH  OF:  MARCH 


INC 


COMPREHENSIVE  MONITORING  PROGRAM 
ROCKY  MOUNTAIN  ARSENAL 


EVATION 

DEPTH  TO  WATER  ELEV. 

MEAS. 

PERS. 

IAS.  PT. 

UATER(ft) 

(ft-msl) 

DATE. 

INIT. 

5277.32 

27.85 

5249.47 

90082 

GPP.LH 

5240.45 

6.45 

5234.00 

90082 

GPP.LH 

5261.70 

19.24 

5242.46 

90082 

GPP.LH 

5266.03 

16.48 

5249.55 

90082 

GPP.LH 

5257.28 

9.57 

5247.71 

90082 

GPP.LH 

5276.47 

33.23 

5243.24 

90082 

GPP.LH 

5271.10 

21.92 

5249.18 

90082 

GPP.LH 

5262.60 

15.30 

5247.30 

90082 

GPP.LH 

5253.55 

6.81 

5246.74 

90082 

GPP.LH 

5257.73 

16.63 

5241.10 

90082 

GPP.LH 

5258.77 

16.93 

5241 .84 

90082 

GPP.LH 

5258.73 

16.30 

5242.43 

90082 

GPP.LH 

5231.10 

9.62 

5221.48 

90082 

GPP.LH 

5205.12 

9.80 

5195.32 

90082 

GPP.LH 

5231.06 

8.82 

5222.24 

90082 

GPP.LH 

5240.01 

12.95 

5227.06 

90082 

GPP.LH 

5215.60 

8.42 

5207.18 

90082 

GPP.LH 

5233.30 

6.87 

5226.43 

90082 

GPP.LH 

5223.69 

11.26 

5212.43 

90082 

GPP.LH 

5211.03 

8.41 

5202.62 

90082 

GPP.LH 

5238.68 

14.96 

5223.72 

90082 

GPP.LH 

5238.15 

8.28 

5229.87 

90082 

GPP.LH 

5252.65 

15.39 

5236.76 

90082 

GPP.LH 

5240.72 

12.66 

5228.06 

90082 

GPP.LH 

5247.77 

2.40 

5250.17 

90082 

GPP.LH 

5230.17 

12.10 

5242.27 

90082 

GPP.LH 

5207.13 

12.20 

5219.33 

90082 

GPP.LH 

5202.39 

0.30 

5202.69 

90082 

GPP.LH 

5244.08 

2.00 

5246.08 

90082 

GPP.LH 

R.L.  STOLLAR  AND  ASSOCIATES,  INC. 
SU  WATER  LEVEL  DATA  SHEET 
MONTH  OF:  APRIL 


COMPREHENSIVE  MONITORING  PROGRAM 
ROCKY  MOUNTAIN  ARSENAL 


SITE 

ID 

SITE 

TYPE 

ELEVATION 

MEAS.  PT. 

DEPTH  TO 

WATER(ft) 

WATER  ELEV 
(ft-msl) 

MEAS. 

DATE. 

PERS. 

INIT. 

01001 

WELL 

5277.32  27.45 

5249.87 

90110 

GPP.TS 

01024 

WELL 

5240.45 

6.49 

5233.96 

90110 

GPP.TS 

01028 

WELL 

5261.70 

19.15 

5242.55 

90110 

GPP.TS 

01044 

WELL 

5266.03 

16.21 

5249.82 

90110 

GPP.TS 

01047 

WELL 

5257.28 

9.05 

5248.23 

90110 

GPP.TS 

01049 

WELL 

5276.47 

33.15 

5243.32 

90110 

GPP.TS 

01069 

WELL 

5271.10 

21.84 

5249.26 

90110 

GPP.TS 

01070 

WELL 

5262.60 

15.35 

5247.25 

90110 

GPP.TS 

01073 

WELL 

5253.55 

6.67 

5246.88 

90110 

GPP.TS 

01074 

WELL 

5257.73 

16.67 

5241.06 

90110 

GPP.TS 

01075 

WELL 

5258.77 

16.98 

5241.79 

90110 

GPP.TS 

01076 

WELL 

5258.73 

16.27 

5242.46 

90110 

GPP.TS 

02001 

WELL 

5231.10 

9.77 

5221 .33 

90110 

GPP.TS 

02008 

WELL 

5205.12 

9.66 

5195.46 

90110 

GPP.TS 

02026 

WELL 

5231.06 

8.91 

5222.15 

90110 

GPP.TS 

02034 

WELL 

5240.01 

12.78 

5227.23 

90110 

GPP.TS 

02050 

WELL 

5215.60 

8.42 

5207.18 

90110 

GPP.TS 

02052 

WELL 

5233.30 

7.07 

5226.23 

90110 

GPP.TS 

02055 

WELL 

5223.69 

11.76 

5211.93 

90110 

GPP.TS 

02056 

WELL 

5211.03 

8.34 

5202.69 

90110 

GPP.TS 

02059 

WELL 

5238.68 

14.97 

5223.71 

90110 

GPP.TS 

02060 

WELL 

5238.15 

8.25 

5229.90 

90110 

GPP.TS 

11002 

WELL 

5252.65 

17.90 

5236.76 

90110 

GPP.TS 

11007 

WELL 

5240.72 

13.55 

5227.17 

90110 

GPP.TS 

SW01004 

UP  DERBY  LK 

5247.77 

2.20 

5250.17 

90110 

GPP.TS 

SU01005 

LW  DERBY  LK 

5230.17 

12.00 

5242.17 

90110 

GPP.TS 

SU02003 

LADORA  LAKE 

5207.13 

12.00 

5219.13 

90110 

GPP.TS 

SU02004 

LAKE  MARY 

5202.39 

0.98 

5203.37 

90110 

GPP.TS 

SW11003 

HAVANA  POND 

5244.08 

2.67 

5246.75 

90110 

GPP.TS 

R.L.  STOLLAR  AND  ASSOCIATES,  INC.  COMPREHENSIVE  MONITORING  PROGRAM 

SW  WATER  LEVEL  DATA  SHEET  ROCKY  MOUNTAIN  ARSENAL 

MONTH  OF:  JUNE 


SITE 

ID 

SITE 

TYPE 

ELEVATION 

HEAS.  PT. 

DEPTH  TO 
WATER(ft) 

WATER  ELEV 
(ft-msl) 

HEAS. 

DATE. 

PERS. 

INIT. 

01001 

WELL 

5277.32 

24.34 

5252.98 

90171 

TS.LH 

01024 

WELL 

5240.45 

7.21 

5233.24 

90171 

TS.LH 

01028 

WELL 

5261.70 

19.14 

5242.56 

90171 

TS.LH 

01044 

WELL 

5266.03 

14.55 

5251.48 

90171 

TS.LH 

01047 

WELL 

5257.28 

9.70 

5247.58 

90171 

TS.LH 

01049 

WELL 

5276.47 

33.55 

5242.92 

90171 

TS.LH 

01069 

WELL 

5271.10 

15.30 

5255.80 

90171 

TS.LH 

01070 

WELL 

5262.60 

15.35 

5247.25 

90171 

TS.LH 

01073 

WELL 

5253.55 

6.25 

5247.30 

90171 

TS.LH 

01074 

WELL 

5257.73 

17.26 

5240.47 

90171 

TS.LH 

01075 

WELL 

5258.77 

18.07 

5240.70 

90171 

TS.LH 

01076 

WELL 

5258.73 

16.97 

5241.76 

90171 

TS.LH 

02001 

WELL 

5231.10 

10.18 

5220.92 

90171 

TS.LH 

02008 

WELL 

5205.12 

9.80 

5195.32 

90171 

TS.LH 

02026 

WELL 

5231.06 

9.16 

5221-90 

90171 

TS.LH 

02034 

WELL 

5240.01 

12.83 

5227.18 

90171 

TS.LH 

02050 

WELL 

5215.60 

8.45 

5207.15 

90171 

TS.LH 

02052 

WELL 

5233.30 

8.21 

5225.09 

90171 

TS.LH 

02055 

WELL 

5223.69 

12.11 

5211.58 

90171 

TS.LH 

02056 

WELL 

5211.03 

8.60 

5202.43 

90171 

TS.LH 

02059 

WELL 

5238.68 

15.68 

5223.00 

90171 

TS.LH 

02060 

WELL 

5238.15 

8.73 

5229.42 

90171 

TS.LH 

11002 

WELL 

5252.65 

18.09 

5236.76 

90171 

TS.LH 

11007 

WELL 

5240.72 

13.78 

5226.94 

90171 

TS.LH 

SW01004 

UP  OERBY  LK 

5247.77 

8.60 

5250.17 

90171 

TS.LH 

SU01005 

LW  DERBY  LK 

5230.17 

11.70 

5241.87 

90171 

TS.LH 

SW02003 

LADORA  LAKE 

5207.13 

12.70 

5219.83 

90171 

TS.LH 

SW02004 

LAKE  MARY 

5202.39 

0.85 

5203.24 

90171 

TS.LH 

SW11003 

HAVANA  POND 

5244.08 

2.47 

5246.55 

90171 

TS.LH 

R.L.  STOLLAR  AMO  ASSOCIATES,  1MC. 
SU  WATER  LEVEL  DATA  SHEET 
MONTH  OF:  JULY 


SITE 

ID 

SITE 

TYPE 

ELEVATION 

MEAS.  PT. 

01001 

WELL 

5277.32 

01024 

WELL 

5240.45 

01028 

WELL 

5261.70 

01044 

WELL 

5266.03 

01047 

WELL 

5257.28 

01049 

WELL 

5276.47 

01069 

WELL 

5271.10 

01070 

WELL 

5262.60 

01073 

WELL 

5253.55 

01074 

WELL 

5257.73 

01075 

WELL 

5258.77 

01076 

WELL 

5258.73 

02001 

WELL 

5231.10 

02008 

WELL 

5205.12 

02026 

WELL 

5231 .06 

02034 

WELL 

5240.01 

02050 

WELL 

5215.60 

02052 

WELL 

5233.30 

02055 

WELL 

5223.69 

02056 

WELL 

5211.03 

02059 

WELL 

5238.68 

02060 

WELL 

5238.15 

11002 

WELL 

5252.65 

11007 

WELL 

5240.72 

SU01004 

UP  OERBY  LtC 

5247.77 

SW01005 

LW  DERBY  LK 

5230.17 

SU02003 

LAO ORA  LAKE 

5207.13 

SU02004 

LAKE  MARY 

5202.39 

SW11003 

HAVANA  POND 

5244.08 

COMPREHENSIVE  MONITORING  PROGRAM 
RMKY  MOUNTAIN  ARSENAL 


DEPTH  TO 

WATER  ELEV 

MEAS. 

PERS. 

UATER(ft) 

(ft-nsl) 

DATE. 

INIT. 

25.71 

5252.98 

90199 

TS.LH 

9.60 

5230.85 

90199 

TS.LH 

20.12 

5241.58 

90199 

TS.LH 

15.23 

5250.80 

90199 

TS.LH 

11.98 

5245.30 

90199 

TS.LH 

36.03 

5240.44 

90199 

TS.LH 

16.43 

5254.67 

90199 

TS.LH 

12.62 

5249.98 

90199 

TS.LH 

7.80 

5245.75 

90199 

TS.l 

19.47 

5238.26 

90199 

TS.LH 

20.10 

5238.67 

90199 

TS.LH 

19.34 

5239.39 

90199 

TS.LH 

12.22 

5218.88 

90199 

TS.LH 

11.37 

5193.75 

90199 

TS.LH 

12.77 

5218.29 

90199 

TS.LH 

15.22 

5224.79 

90199 

TS.LH 

12.95 

5202.65 

90199 

TS.LH 

10.76 

5222.54 

90199 

TS.LH 

13.83 

5209.86 

90199 

TS.LH 

10.29 

5200.74 

90199 

TS.LH 

17.90 

5220.78 

90199 

TS.LH 

9.09 

5229.06 

90199 

TS.LH 

18.37 

5236.76 

90199 

TS.LH 

15.34 

5225.38 

90199 

TS.LH 

9.50 

5250.17 

90199 

TS.LH 

11.60 

5241.77 

90199 

TS.LH 

12.20 

5219.33 

90199 

TS.LH 

5203.38 

90199 

TS.LH 

2.52 

5246.60 

90199 

TS.LH 

R.L.  STOLLAR  AND  ASSOCIATES,  INC.  COMPREHENSIVE  MONITORING  PROGRAH 

SW  WATER  LEVEL  DATA  SHEET  ROCKY  MOUNTAIN  ARSENAL 

MONTH  OF:  AUGUST 


SITE 

SITE 

ELEVATION 

DEPTH  TO 

WATER  ELEV 

MEAS. 

PERS. 

ID 

TYPE 

MEAS.  PT. 

WATER(ft) 

(ft-nsl) 

DATE. 

INI  T . 

01001 

WELL 

5277.32 

23.92 

5252.98 

90225 

TAS.TAG 

01024 

WELL 

5240.45 

7.74 

5232.71 

90225 

T AS, TAG 

01028 

WELL 

5261.70 

19.67 

5242.03 

90225 

TAS.TAG 

01044 

WELL 

5266.03 

12.12 

5253.91 

90225 

TAS.TAG 

01047 

WELL 

5257.28 

9.85 

5247.43 

90225 

TAS.TAG 

01049 

WELL 

5276.47 

34.46 

5242.01 

90225 

TAS.TAG 

01069 

WELL 

5271.10 

15.58 

5255.52 

90225 

TAS.TAG 

01070 

WELL 

5262.60 

11.04 

5251.56 

90225 

TAS.TAG 

01073 

WELL 

5253.55 

5.07 

5248.48 

90225 

TAS.TAG 

01074 

WELL 

5257.73 

17.75 

5239.98 

90225 

TAS.TAG 

01075 

WELL 

5258.77 

9.07 

5249.70 

90225 

TAS.TAG 

01076 

WELL 

5258.73 

7.30 

5251 .43 

90225 

TAS.TAG 

02001 

WELL 

5231.10 

10.42 

5220.68 

90225 

TAS.TAG 

02008 

WELL 

5205.12 

9.66 

5195.46 

90225 

TAS.TAG 

02026 

WELL 

5231.06 

9.60 

5221 .46 

90225 

TAS.TAG 

02034 

WELL 

5240.01 

13.21 

5226.80 

90225 

TAS.TAG 

02050 

WELL 

5215.60 

8.75 

5206.85 

90225 

TAS.TAG 

02052 

WELL 

5233.30 

8.82 

5224.48 

90225 

TAS.TAG 

02055 

WELL 

5223.69 

12.64 

5211.05 

90225 

TAS.TAG 

02056 

WELL 

5211.03 

E  65 

5202.38 

90225 

TAS.TAG 

02059 

WELL 

5238.68 

16.12 

5222.56 

90225 

TAS.TAG 

02060 

WELL 

5238.15 

8.97 

5229.18 

90225 

TAS.TAG 

11002 

WELL 

5252.65 

13.85 

5236.76 

90225 

TAS.TAG 

11007 

WELL 

5240.72 

12.03 

5228.69 

90225 

TAS.TAG 

SU01004 

UP  DERBY  LK 

5247.77 

8.50 

5250.17 

90225 

TAS.TAG 

SU01005 

LW  DERBY  LK 

5230.17 

11.50 

5241.67 

90225 

TAS.TAG 

SW02003 

LADORA  LAKE 

5207.13 

11.50 

5218.63 

90225 

TAS.TAG 

SW02004 

LAKE  MARY 

5202.39 

0.93 

5203.32 

90225 

TAS.TAG 

SU11003 

HAVANA  POND 

5244.08 

3.07 

5247.15 

90225 

TAS.TAG 

APPENDIX  B-l 


SAMPLE  LOCATION  SURVEY  INFORMATION 


Appendix  B-l 

Table  B-l-1  Quality  Sampling  Station  Survey  Information 


Station  # 

Location 

Northing 

Easting 

Elevation/GH 

SW01002 

S.  Plants  Water 

Tower  Pond 

179,009.85 

2,185,296.48 

5,267.75 

SW02006 

S.  Plants  Stream 

Effluent 

179,121.05 

2,182,840.84 

5,257.90 

SW04001 

Motor  Pool  Area 

177,930.13 

2,172,520.89 

5,191.96 

SW06002 

E.  Upper  Derby  Ditch 

180,077.52 

2,193,707.54 

5,246.20 

SW07001 

Uvalda  Ditch  A 

170,230.73 

2,191,183.13 

5,295.71 

SW07002 

Uvalda  Ditch  B 

170,191.43 

2,189,198.96 

5,291.33 

SW08001 

South  First  Creek 
Boundary 

172,876.88 

2,199,286.91 

5,298.91 

SW08004 

First  Creek  Retention 
Pond  Area 

174,711.01 

2,197,612.81 

5,288.40 

SW12001 

Uvalda  Ditch  C 

170,205.42 

2,186,942.80 

5,278.46 

SW12002 

Uvalda  Ditch  D 

170,156.02 

2,186,818.97 

5,278.77 

SW 12004 

Storm  Sewer 

170,129.44 

2,184,947.15 

5,276.22 

SW 12006 

Army  Reserve  Storm 
Sewer 

170,820.71 

2,184,380.87 

5,265.65 

SW24003 

North  Bog 

196,357.55 

2,184,791.45 

5,137.24 

SW24004 

First  Creek  North 
Boundary 

194,187.48 

2,186,164.37 

5,152.52 

SWAR-90.APP 


APPENDIX  B-2 


WATER  YEAR  1990  WATER  QUALITY  DATA 
(on  diskette) 


The  Surface-Water  CMP  data  for  Water  Year  1990  has  been  archived  (compressed)  using  the  program 
PKARC.  Several  steps  must  be  taken  to  access  the  data: 

1.  Create  a  subdirectory  named  ARC  on  your  computer’s  C:  drive; 


2.  Copy  the  files  PKXARC.COM,  PKARC.COM  ,  PKARC.DOC  and  PKXARC.DOC  from 
the  supplied  disk  to  the  ARC  subdirectory; 

3.  Insert  the  ARC  subdirectory  in  the  path  statement  of  your  computer’s  AUTOEXEC.BAT 
file  in  the  following  format; 

;c:\arc; 

4.  Create  another  subdirectory  on  your  computer's  hard  drive  and  copy  the  filename.arc  file 
to  the  new  directory; 

5.  Once  the  filename.arc  file  is  copied,  type 

PKXARC  filename 

The  PKXARC  command  unarchives  the  file  so  that  it  can  be  viewed; 

6.  To  view  the  data  use  the  DOS  command; 

TYPE  filename.ext 


To  re-archive  the  data,  the  following  step  is  required: 

1 .  at  the  DOS  prompt  type 

PKARC  -M  filename.ext 

Documentation  for  the  PKARC  and  PKXARC  programs  can  be  accessed  at  the  DOS  prompt  by 
typing: 

PKARC.DOC  or  PKXARC.DOC 
A  help  screen  can  be  accessed  by  typing: 

PKARC/H 


APPENDIX  B-3 


WATER  YEAR  1990  REJECTED  WATER  QUALITY  DATA 


FY  1990  RNA  CMP  SURFACE  WATER  -  REJECTED  DATA 


SITEID 

DATE 

LAB 

METHOO 

TESTNAME 

VALUE 

UNITS 

Sediment  Oats 

SW11001B 

04 -Sep- 90 

ED 

MK9 

ALDRN 

0.00259 

UGG 

SW11001B 

16- Apr-90 

ED 

MK9 

AIDRM 

0.00259 

UGG 

SW11001B 

04 -Sep- 90 

ED 

MK9 

ALDRN 

0.00259 

UGG 

SU11001B 

16- Apr-90 

ED 

MK9 

ALDRN 

0.00518 

UGG 

SU12004B 

04-Sep-90 

ED 

MK9 

ALDRN 

0.00259 

UGG 

SU12005B 

16- Apr-90 

ED 

MK9 

ALDRN 

0.054 

UGG 

SW12005B 

16-Apr-90 

ED 

MK9 

ALDRN 

0.0544 

UGG 

SV12005B 

16-Apr-90 

ED 

009 

OB  CP 

0.005 

UGG 

SU1200SB 

16-Apr-90 

EO 

009 

OBCP 

0.005 

UGG 

SW1200SB 

16-Apr-90 

ED 

009 

DBCP 

0.005 

UGG 

SU12005B 

16-Apr-90 

ED 

009 

DBCP 

0.005 

UGG 

SW11001B 

16-Apr-90 

ED 

MK9 

PPDDT 

0.00225 

UGG 

SU11001B 

16-Apr-90 

ED 

MK9 

PPDDT 

0.0045 

UGG 

SU12005B 

16- Apr-90 

EO 

HK9 

PPDDT 

0.0045 

UGG 

SU12005B 

16-Apr-90 

ED 

MK9 

PPODT 

0.00225 

UGG 

Water  Data 

SU0S003ST 

09-Mar-90 

UB 

AV8 

130MB 

1.32 

UGL 

SU11001ST 

06-Har-90 

UB 

AV8 

13DHB 

1.32 

UGL 

SW11002ST 

06-Mar-90 

UB 

AV8 

13DHB 

1.32 

UGL 

SU12004ST 

08-Mar-90 

UB 

AV8 

13DMB 

1.32 

UGL 

SW12005ST 

08-Mar-90 

UB 

AV8 

13DMB 

1.32 

UGL 

SU24002ST 

09-Mar-90 

UB 

AV8 

13DMB 

1.32 

UGL 

SU37001ST 

09-Mar-90 

UB 

AV8 

13DMB 

1.32 

UGL 

SU06002 

18- Jut-90 

UB 

KK8 

ALDRN 

0.05 

UGL 

SU08003ST2 

30-May-90 

UB 

KK8 

ALDRN 

0.05 

UGL 

SW04001ST 

09- Jut -90 

UB 

UH11 

ATZ 

12.9 

UGL 

SU08003ST3 

09- Jut-90 

UB 

UH1 1 

ATZ 

5.46 

UGL 

SU11002ST 

09- Jut -90 

UB 

UH11 

ATZ 

17.5 

UGL 

SW12006ST 

21-Jul-90 

UB 

UH11 

ATZ 

9.4 

UGL 

SW06002ST1 

27- Jul-90 

UB 

P  8 

BCHPD 

5.9 

UGL 

SWl  2006ST 

21-Jul-90 

UB 

P8 

BCHPD 

S.9 

UGL 

SUQ8003ST 

09-Mar-90 

UB 

AV8 

C6H6 

1.05 

UGL 

SW11001ST 

06-Har-90 

UB 

AV8 

C6H6 

1.05 

UGL 

SU11002ST 

06-Mar-90 

U8 

AV8 

C6H6 

1.05 

UGL 

SWl 2004 ST 

08-Mar-90 

UB 

AV8 

C6H6 

1.05 

UGL 

SW12005ST 

06-Mar-90 

UB 

AV8 

C6H6 

1.05 

UGL 

SW24002ST 

09-Mar-90 

UB 

AV8 

C6H6 

1.05 

UGL 

SW37001ST 

09-Mar-90 

UB 

,  AV8 

C6H6 

1.05 

UGL 

SU01004 

12-Apr-90 

UB 

SSI  2 

CA 

35100 

UGL 

SW01005 

12-Apr-90 

U8 

SS 1 2 

CA 

50900 

UGL 

SU01Q05 

12- Apr -90 

US 

SS12 

CA 

51400 

UGL 

SU02003 

12-Apr-90 

UB 

SS12 

CA 

56500 

UGL 

fY  1990  RMA  CMP  SURFACE  WATER  -  REJECTED  DATA 


SITEID 

DATE 

LAB 

METHOD 

TESTNAME 

VALUE 

UNITS 

SU02004 

12-Apr-90 

U8 

SS12 

CA 

39200 

UGL 

SW07001 

13-Apr-90 

UB 

SSI  2 

CA 

75100 

UGL 

SW07002 

13-Apr-90 

UB 

SSI  2 

CA 

67200 

UGL 

SU12001 

13-Apr-90 

UB 

SS12 

CA 

79300 

UGL 

SU 12004 

13-Apr-90 

UB 

SS12 

CA 

48300 

UGL 

SU12005ST3 

28-Mar-90 

U8 

SS12 

CA 

11900 

UGL 

SW06002 

18-Jul-90 

UB 

KK8 

CL6CP 

0.048 

UGL 

SU04001ST 

09-Jul-90 

UB 

TF20 

CYN 

5 

UGL 

SU06002 

18- Jul-90 

UB 

TF20 

CYH 

5 

UGL 

SU08003ST3 

09-Jul-90 

U8 

TF20 

CYN 

5 

UGL 

SU11002ST 

09- Jul-90 

UB 

TF20 

CYN 

5 

UGL 

SU12006ST 

21-Jul-90 

U8 

TF20 

CYN 

5 

UGL 

SU04001ST 

09- Jul-90 

UB 

UH1 1 

DDVP 

0.384 

UGL 

SU08003ST3 

09- Jul-90 

UB 

UH11 

DDVP 

0.384 

UGL 

SU1 1002ST 

09- Jul-90 

UB 

UH1 1 

DDVP 

0.384 

UGL 

SU12006ST 

21-Jul-90 

UB 

UH11 

DDVP 

0.384 

UGL 

SU06002 

18-Jul-90 

UB 

AT8 

DIMP 

0.392 

UGL 

SU01001 

06-Sep-90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SW02001 

05-Sep-90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SU02006 

04-Sep-90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SU08003 

07- Sep- 90 

E0 

PP8A 

DMDS 

1.16 

UGL 

SU08003FB 

07-Sep-90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SU08003TB 

07-Sep-90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SW11001 

04-Sep-90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SU11001 

04 -Sep- 90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SU11002 

05-Sep-90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SW12001 

06-Sep-90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SU 12004 

04-Sep-90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SU24001 

06 -Sep -90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SU24002 

07-Sep-90 

ED 

PP8A 

DMDS 

1.16 

UGL 

SU06002 

18- Jul-90 

UB 

AT8 

DMMP 

0.188 

UGL 

SW08003ST 

09-Mar-90 

UB 

AV8 

ETC6H5 

1.37 

UGL 

SU11001ST 

06-Mar-90 

UB 

AV8 

ETC6H5 

1.37 

UGL 

SU11002ST 

06-Mar-90 

UB 

AV8 

ETC6H5 

1.37 

UGL 

SU12004ST 

08-Mar-90 

UB 

AV8 

ETC6H5 

1.37 

UGL 

SW12005ST 

08-Mar-90 

UB 

AV8 

ETC6H5 

1.37 

UGL 

SU24002ST 

09-Har-90 

UB 

AV8 

ETC6H5 

1.37 

UGL 

SW37001ST 

09-Mar-90 

UB 

AV8 

ETC6H5 

1.37 

UGL 

SU08003ST 

09-Mar-90 

UB 

AV8 

MEC6H5 

1.47 

UGL 

SU11001ST 

06-Mar-90 

UB 

AV8 

MEC6H5 

1.47 

UGL 

SW11002ST 

06-Mar-90 

UB 

AV8 

MEC6H5 

1.47 

UGL 

SU12004ST 

08-Mar-90 

UB 

AV8 

MEC6H5 

1.47 

UGL 

SW12005ST 

08-Mar-90 

UB 

AV8 

MEC6H5 

1.47 

UGL 

SU24002ST 

09-Har-90 

UB 

AV8 

MEC6H5 

1.47 

UGL 

SW37001ST 

09-Mar-90 

UB 

AV8 

MEC6H5 

1.47 

UGL 

SW04001ST 

09- Jul-90 

UB 

UH1 1 

MLTHN 

0.373 

UGL 

FY  1990  RMA  CMP  SURFACE  WATER  -  REJECTED  DATA 


SITEID 

DATE 

LAS 

METHOD 

TESTNAME 

VALUE 

UNITS 

SW08003ST3 

09-JUI-90 

US 

UH1 1 

MLTHN 

0.373 

UGL 

SW1 1002ST 

09- Jut-90 

US 

UH11 

MITHN 

0.579 

UGL 

SW12006ST 

21 -Jut -90 

US 

UH11 

MLTHN 

0.373 

UGL 

SU04001ST 

09-Jul-90 

US 

UH11 

PRTKN 

0.647 

UGL 

SU0S003ST3 

09- Jut-90 

US 

UH11 

PRTHN 

0.647 

UGL 

SW11002ST 

09-JUI-90 

UB 

UH11 

PRTHN 

0.647 

UGL 

SW12006ST 

21-Jut-90 

US 

UH11 

PRTHN 

0.647 

UGL 

SW04001ST 

09- Jut -90 

UB 

UH11 

SUPONA 

0.787 

UGL 

SU08003ST3 

09- Jut -90 

UB 

UH11 

SUPONA 

0.787 

UGL 

SU11002ST 

09- Jut -90 

UB 

UH11 

SUPONA 

0.787 

UGL 

SW12006ST 

21-Jul-90 

UB 

UH11 

SUPONA 

0.787 

UGL 

SU08003ST 

09-Mai-90 

UB 

AV8 

XYLEN 

1.36 

UGL 

SW11001ST 

06-Mar-90 

UB 

AV8 

XYLEN 

1.36 

UGL 

SU11002ST 

06-Mar-90 

UB 

AV8 

XYLEN 

1.36 

UGL 

SU12004ST 

08-Mar-90 

UB 

AV8 

XYLEN 

1.36 

UGL 

SW1200SST 

08-Mar-90 

UB 

AV8 

XYLEN 

1.36 

UGL 

SW24002ST 

09-Har-90 

UB 

AV8 

XYLEN 

1.36 

UGL 

SU37001ST 

09-Mar-90 

UB 

AV8 

XYLEN 

1.36 

UGL 

SW12004 

13-Apr-90 

UB 

SS12 

ZN 

179 

UGL 

SW120CSST3 

28-Mar-90 

U8 

SS12 

ZH 

115 

UGL 

APPENDIX  B-4 


ION  BALANCE  CALCULATIONS 


ION  BALANCE  CALCULATIONS 


SITE/ DATE  : 

SPECIES 

SW01001, 

MG/L 

17-Apr-90 

MEQ/L 

%  TOTAL  MEQ/L 

CA 

54.00 

2.70 

30.68 

MG 

25.50 

2.11 

23.94 

K 

4.53 

0.12 

1.32 

NA 

89.20 

3.88 

44.06 

CATION  TOTAL 

8.80 

100.00 

S04 

123.00 

2.56 

27.89 

CL 

47.10 

1.33 

14.48 

N03  MG/L-N 

2.91 

0.21 

2.26 

FL 

1.32 

0.07 

0.76 

HC03 

306.00 

5.02 

54.60 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

9.19 

100.00 

CHARGE-BALANCE  ERROR  (%)  : 

pH  : 

ION  BALANCE  CALCULATIONS 

SITE/DATE  :  SW01001,  06-Sep-90 

SPECIES  MG/L  MEQ/L 

2.14 

8.13 

%  TOTAL  MEQ/L 

CA 

24.40 

1.22 

48.21 

MG 

5.58 

0.46 

18.22 

K 

5.34 

0.14 

5.40 

NA 

16.40 

0.71 

28.17 

CATION  TOTAL 

2.53 

100.00 

S04 

27.20 

0.57 

18.01 

CL 

19.60 

0.55 

17.59 

N03  MG/L-N 

1.93 

0.14 

4.38 

FL 

1.00 

0.05 

1.67 

HC03 

112.00 

1.84 

58.35 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

3.15 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  10.85 

pH  :  7.52 


ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW01002,  19-Apr-90 


SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

CA 

639.00 

31.95 

46.89 

MG 

202.00 

16.69 

24.50 

K 

53.30 

1.36 

2.00 

NA 

417.00 

18.13 

26.61 

CATION  TOTAL 

68.14 

100.00 

S04 

2570.00 

53.54 

67.85 

CL 

667.00 

18.84 

23.88 

N03  MG/L-N 

0.09 

0.01 

0.01 

FL 

4.96 

0.26 

0.33 

HC03 

382.00 

6.26 

7.94 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

78.91 

100.00 

CHARGE-BALANCE  ERROR  (%) 

pH  : 

ION  BALANCE  CALCULATIONS 

SITE/DATE  :  SW02001,  05-Sep-90 

SPECIES  MG/L  MEQ/L 

7.33 

7.65 

%  TOTAL  MEQ/L 

CA 

44.70 

2.24 

38.51 

MG 

17.00 

1.40 

24.21 

K 

4.36 

0.11 

1.92 

NA 

47.20 

2.05 

35.36 

CATION  TOTAL 

5.80 

100.00 

S04 

109.00 

2.27 

33.30 

CL 

63.40 

1.79 

26.26 

N03  MG/L-N 

1.50 

0.11 

1.57 

FL 

1.00 

0.05 

0.77 

HC03 

139.00 

2.28 

33.41 

C03 

9.60 

0.32 

4.69 

ANION  TOTAL 

6.82 

100.00 

CHARGE-BALANCE  ERROR  (%) 

PH 


8.05 
8 . 51 


ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW02006 , 

19 -Apr-90 

SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

CA 

45.60 

2.28 

24.87 

MG 

16.60 

1.37 

14.96 

K 

4.87 

0.12 

1.36 

NA 

124.00 

5.39 

58.81 

CATION  TOTAL 

9.17 

100.00 

S04 

154.00 

3.21 

32.65 

CL 

85.60 

2.42 

24.61 

N03  MG/L-N 

0.57 

0.04 

0.41 

FL 

1.86 

0.10 

1.00 

HC03 

155.00 

2.54 

25.86 

C03 

45.60 

1.52 

15.47 

ANION  TOTAL 

9.83 

100.00 

CHARGE-BALANCE  ERROR  (%)  : 

pH  : 

ION  BALANCE  CALCULATIONS 

SITE/DATE  :  SW02006 ,  04-Sep-90 

SPECIES  MG/L  MEQ/L 

3.46 

9.35 

%  TOTAL  MEQ/L 

CA 

22.30 

1.12 

19.60 

MG 

17.60 

1.45 

25.57 

K 

3.26 

0.08 

1.47 

NA 

69.80 

3.03 

53.36 

CATION  TOTAL 

5.69 

100.00 

S04 

120.00 

2.50 

35.64 

CL 

85.60 

2.42 

34.47 

N03  MG/L-N 

1.03 

0.07 

1.05 

FL 

5.00 

0.26 

3.75 

HC03 

29.30 

0.48 

6.85 

C03 

38.40 

1.28 

18.25 

ANION  TOTAL 

7.02 

100.00 

CHARGE-BALANCE  ERROR  (%) 

pH 


10.45 

8.88 


ION  BALANCE  CALCULATIONS 


i 

1 

i 

! 


I 

I 


SITE/DATE  :  SW06002 ,  18-JU1-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

41.90 

2.10 

46.47 

MG 

11.40 

0.94 

20.90 

K 

4.33 

0.11 

2.46 

NA 

31.30 

1.36 

30.18 

CATION  TOTAL 

4.51 

100.00 

S04 

75.60 

1.57 

34.86 

CL 

29.40 

0.83 

18.38 

N03  MG/L-N 

0.67 

0.05 

1.05 

FL 

0.93 

0.05 

1.08 

HC03 

123.00 

2.02 

44.63 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

4.52 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  0.11 

pH  :  7.94 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW06002,  storm  event,  27-Jul-90 
SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

37.50 

1.88 

48.54 

MG 

9.36 

0.77 

20.03 

K 

4.81 

0.12 

3.18 

NA 

25.10 

1.09 

28.25 

CATION  TOTAL 

3.86 

100.00 

S04 

67.50 

1.41 

35.30 

CL 

24.50 

0.69 

17.38 

NO 3  MG/L-N 

0.51 

0.04 

0.92 

FL 

0.86 

0.05 

1.13 

HC03 

110.00 

1.80 

45.27 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

3.98 

100.00 

I 


CHARGE -BALANCE  ERROR  (%) 

PH 


1.53 

7.53 


ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW08001,  18-Apr-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

85.80 

4.29 

48.61 

MG 

20.80 

1.72 

19.48 

K 

5.41 

0.14 

1.57 

NA 

61.60 

2.68 

30.35 

CATION  TOTAL 

8.83 

100.00 

S04 

106.00 

2.21 

26.06 

CL 

39.10 

1.10 

13.03 

N03  MG/L-N 

0.08 

0.01 

0.07 

FL 

1.11 

0.06 

0.69 

HC03 

311.00 

5.10 

60.15 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

8.48 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  -2.02 

pH  :  6.64 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW08003,  18-Apr-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

90.70 

4.54 

48.78 

MG 

21.40 

1.77 

19.02 

K 

5.16 

0.13 

1.42 

NA 

65.80 

2.86 

30.77 

CATION  TOTAL 

9.30 

100.00 

S04 

112.00 

2.33 

26.33 

CL 

40.90 

1.16 

13.04 

N03  MG/L-N 

0.18 

0.01 

0.14 

FL 

1.04 

0.05 

0.62 

HC03 

292.00 

4.79 

54.01 

C03 

15.60 

0.52 

5.87 

ANION  TOTAL 

8.86 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  -2.39 

pH  :  8.55 


! 

|  ION  BALANCE  CALCULATIONS 

„  SITE/DATE  :  SW08003 ,  07-Sep-90 

f 

*  SPECIES  MG/L  MEQ/L 

%  TOTAL  MEQ/L 

1  |  CA 

99.00 

4.95 

52.33 

1  MG 

20.40 

1.69 

17.82 

K 

5.68 

0.15 

1.54 

m  NA 

61.60 

2.68 

28.31 

!  |  CATION  TOTAL 

9.46 

100.00 

S04 

122.00 

2.54 

24.02 

I  CL 

65.50 

1.85 

17.49 

•  N03  MG/L-N 

0.49 

0.04 

0.33 

FL 

1.00 

0.05 

0.50 

HC03 

372.00 

6.10 

57.65 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

10.58 

100.00 

CHARGE-BALANCE 

ERROR  (%)  : 

5.58 

» 

pH  : 

7.86 

; 

ION  BALANCE 

CALCULATIONS 

j  SITE/ DATE  I 

SW08003,  storm  event,  09-Mar 

-90 

SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

i 

CA 

76.50 

3.83 

44.04 

MG 

21.70 

1.79 

20.65 

i  K 

8.75 

0.22 

2.58 

1  NA 

65.40 

2.84 

32.74 

CATION  TOTAL 

8.69 

100.00 

i  S04 

132.00 

2.75 

28.40 

•  '  CL 

52.20 

1.47 

15.23 

I  N03  MG/L-N 

0.30 

0.02 

0.22 

1  1  FL 

1.12 

0.06 

0.61 

i  1  HC03 

328.00 

5.38 

55.54 

CO  3 

0.00 

0.00 

0.00 

■  ANION  TOTAL 

9.68 

100.00 

;  i  - 

t  CHARGE-BALANCE 

ERROR  (%)  : 

5.42 

1 

tl 

| 

pH  : 

8 . 18 

! 

ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW08003,  storm  event,  30-May-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

51.90 

2.60 

49.22 

MG 

12.30 

1.02 

19.28 

K 

4.59 

0.12 

2.23 

NA 

35.50 

1.54 

29.27 

CATION  TOTAL 

5.27 

100.00 

S04 

65.70 

1.37 

23.79 

CL 

30.40 

0.86 

14.92 

N03  MG/L-N 

1.73 

0.12 

2.15 

FL 

0.80 

0.04 

0.74 

HC03 

205.00 

3.36 

58.41 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

5.75 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  4.37 

pH  :  8.06 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW08003 ,  storm  event,  io-Jul-90 
SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

50.50 

2.53 

47.62 

MG 

11.40 

0.94 

17.77 

K 

4.96 

0.13 

2.39 

NA 

39.30 

1.71 

32.22 

CATION  TOTAL 

5.30 

100.00 

S04 

75.10 

1.56 

24.91 

CL 

30.20 

0.85 

13.58 

N03  MG/L-N 

3.44 

0.25 

3.91 

FL 

1.13 

0.06 

0.95 

HC03 

217.00 

3.56 

56.64 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

6.28 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  8.44 

pH  :  8 . 18 


ION  BALANCE  CALCULATIONS 


I 


I 

I 


I 

I 

1 

I 


SITE/DATE  :  SW11001,  16-Apr-90 


SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

CA 

41.00 

2.05 

39.77 

MG 

10.60 

0.88 

17.00 

K 

6.89 

0.18 

3.42 

NA 

47.20 

2.05 

39.81 

CATION  TOTAL 

5.15 

100.00 

S04 

52.70 

1.10 

22.89 

CL 

43.00 

1.21 

25.32 

N03  MG/L-N 

0.14 

0.01 

0.21 

FL 

0.92 

0.05 

1.00 

HC03 

148.00 

2.43 

50.57 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

4.80 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  -3.59 

pH  :  8.25 


ION  BALANCE  CALCULATIONS 
SITE/DATE  ;  SW11001,  04-Sep-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

22.30 

1.12 

56.19 

MG 

3.41 

0.28 

14.20 

K 

3.76 

0.10 

4.85 

NA 

11.30 

0.49 

24.76 

CATION  TOTAL 

1.98 

100.00 

S04 

29.10 

0.61 

18.20 

CL 

15.10 

0.43 

12.81 

N03  MG/L-N 

1.13 

0.08 

2.42 

FL 

3.00 

0.16 

4.74 

HC03 

32.90 

0.54 

16.19 

C03 

45.60 

1.52 

45.64 

ANION  TOTAL 

3.33 

100.00 

CHARGE-BALANCE 

ERROR  (%)  : 

25.33 

pH  : 

8.51 

ION  BALANCE  CALCULATIONS 


I 

I 


I 

I 

I 


SITE/DATE  :  SW11001,  storm  event,  06-Mar-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

3.11 

0.16 

25.72 

MG 

0.49 

0.04 

6.67 

K 

2.18 

0.  06 

9.22 

NA 

8.12 

0.35 

58.39 

CATION  TOTAL 

0.60 

100.00 

S04 

5.71 

0.12 

15.95 

CL 

8.48 

0.24 

32.12 

N03  MG/L-N 

0.56 

0.04 

5.36 

FL 

0.15 

0.01 

1.08 

HC03 

20.70 

0.34 

45.49 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

0.75 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  10.46 

pH  :  7.89 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW11001,  storm  event,  13-Mar-90 
SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

6.69 

0.33 

20.37 

MG 

1.45 

0.12 

7.30 

K 

4.44 

0.11 

6.92 

NA 

24.70 

1.07 

65.41 

CATION  TOTAL 

1.64 

100.00 

S04 

6.09 

0.13 

7.37 

CL 

37.50 

1.06 

61.50 

N03  MG/L-N 

0 . 40 

0.03 

1.64 

FL 

0.15 

0.01 

0.47 

HC03 

30.50 

0.50 

29.03 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

1.72 

100.00 

I 


CHARGE-BALANCE  ERROR  (%) 

pH 


2.40 

7.42 


ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW11002,  16-Apr-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

69.00 

3.45 

25.25 

MG 

10.10 

0.83 

6.11 

K 

23.20 

0.59 

4.34 

NA 

202.00 

8.78 

64.29 

CATION  TOTAL 

13.66 

100.00 

S04 

111.00 

2.31 

19.72 

CL 

200.00 

5.65 

48.17 

N03  MG/L-N 

0.07 

0.00 

0.04 

PL 

1.52 

0.08 

0.68 

HC03 

95.20 

1.56 

13.31 

C03 

63.60 

2.12 

18.08 

ANION  TOTAL 

11.73 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  -7.61 

pH  :  9.77 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW11002 ,  05-Sep-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

36.50 

1.83 

59.59 

MG 

2.59 

0.21 

6.99 

K 

3.31 

0.08 

2.76 

NA 

21.60 

0.94 

30.66 

CATION  TOTAL 

3.06 

100.00 

S04 

56.30 

1.17 

27.43 

CL 

42.30 

1.19 

27.95 

N03  MG/L-N 

0.78 

0.06 

1.30 

FL 

1.00 

0.05 

1.23 

HC03 

0.00 

0.00 

0.00 

C03 

54.00 

1.80 

42 . 10 

ANION  TOTAL 

4.28 

100.00 

CHARGE -BALANCE  ERROR  (%)  :  16.53 

pH  :  10.48 


I 


I 


ION  BALANCE  CALCULATIONS 


I 

I 

! 


i 

I 

I 


SITE/DATE  :  SW11002,  storm  event,  06-Mar-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

4.22 

0.21 

31.24 

MG 

0.76 

0.06 

9.34 

K 

2.60 

0.07 

9.85 

NA 

7.70 

0.33 

49.57 

CATION  TOTAL 

0.68 

100.00 

S04 

4.64 

0.10 

13.20 

CL 

9.31 

0.26 

35.92 

N03  MG/L-N 

0.28 

0.02 

2.76 

FL 

0.15 

O.Ol 

1.10 

HC03 

21.00 

0.34 

47.02 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

0.73 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  4.04 

pH  :  6.90 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW11002,  storm  event,  13-Mar-90 
SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

5.56 

0.28 

19.28 

MG 

1.28 

0.11 

7.34 

K 

6.70 

0.17 

11.88 

NA 

20.40 

0.89 

61.50 

CATION  TOTAL 

1.44 

100.00 

S04 

6.62 

0.14 

6.44 

CL 

30.30 

0.86 

39.97 

N03  MG/L-N 

0.56 

0.04 

1.87 

FL 

0.15 

0.01 

0.38 

HC03 

8.50 

0.14 

6.51 

C03 

28.80 

0.96 

44.83 

ANION  TOTAL 

2.14 

100.00 

I 


CHARGE-BALANCE  ERROR  (%) 

pH 


19.51 

9.18 


I 

I 


1 

1 

ION  BALANCE  CALCULATIONS 

g  SITE/ DATE  : 

SW11003, 

17 -Apr-90 

*  SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

1  CA 

8.13 

0.41 

18.75 

1  MG 

0.81 

0.07 

3.10 

K 

3.34 

0.09 

3.94 

1  NA 

37.00 

1.61 

74.21 

f  CATION  TOTAL 

2.17 

100.00 

S04 

118.00 

2.46 

56.29 

CL 

43.10 

1.22 

27.88 

N03  MG/L-N 

1.11 

0.08 

1.82 

FL 

0.23 

0.01 

0.28 

HC03 

36.60 

0.60 

13.74 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

4.37 

100.00 

CHARGE-BALANCE  ERROR  (%) 

33.66 

pH  : 

7.76 

ION  BALANCE  CALCULATIONS 

SITE/ DATE  : 

SW12001, 

06-Sep-90 

SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

CA 

63.50 

3.18 

44 . 14 

MG 

17.80 

1.47 

20.45 

K 

3.55 

0.09 

1.26 

NA 

56.50 

2.46 

34.15 

CATION  TOTAL 

7.19 

100.00 

i  S04 

82.00 

1.71 

21.19 

1  CL 

51.40 

1.45 

18.01 

NO 3  MG/L-N 

3.75 

0.27 

3.32 

1  FL 

3.00 

0.16 

1.96 

1  HC03 

273.00 

4.48 

55.52 

C03 

0.00 

0.00 

O.CO 

|  ANION  TOTAL 

8.06 

100.00 

1 

_  CHARGE- BALANCE  ERROR  (%) 

5.69 

1 

1 

! 

pH  : 

8.21 

ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW12004, 

04-Sep-90 

SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

CA 

24.40 

1.22 

54.70 

MG 

4.24 

0.35 

15.71 

K 

4.89 

0.13 

5.61 

NA 

12.30 

0.53 

23.98 

CATION  TOTAL 

2.23 

100.00 

S04 

35.50 

0.74 

30.41 

CL 

21.20 

0.60 

24.62 

N03  MG/L-N 

1.10 

0.08 

3.23 

FL 

0.91 

0.05 

1.97 

HC03 

59.00 

0.97 

39.77 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

2.43 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  4-33 

pH  :  8.11 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW12004,  storm  event,  08-Mar-90 
SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

4.09 

0.20 

14.18 

MG 

0.83 

0.07 

4.75 

K 

2.89 

0.07 

5.12 

NA 

25.20 

1.10 

75.95 

CATION  TOTAL 

1.44 

100.00 

S04 

4.37 

0.09 

6.13 

CL 

37.00 

1.05 

70.39 

N03  MG/L-N 

0.18 

0.01 

0.86 

FL 

0.15 

0.01 

0.54 

HC03 

20.00 

0.33 

22.08 

CO  3 

0.00 

0.00 

0.00 

ANION  TOTAL 

1.48 

100.00 

CHARGE- BALANCE  ERROR  (%) 

PH 


1.44 

7.06 


ION  BALANCE  CALCULATIONS 


SITE/DATE  : 

SPECIES 

SW12005 , 

MG/L 

06-Sep-90 

MEQ/L 

%  TOTAL  MEQ/L 

CA 

54.30 

2.72 

44.33 

MG 

14.90 

1.23 

20.11 

K 

5.25 

0.13 

2.19 

NA 

47.00 

2.04 

33.37 

CATION  TOTAL 

6.12 

100.00 

S04 

63.40 

1.32 

21.84 

CL 

27.80 

0.79 

12.99 

N03  MG/L-N 

2.94 

0.21 

3.47 

FL 

1.11 

0.06 

0.97 

HC03 

224.00 

3.67 

60.73 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

6.05 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  -0.64 

pH  :  7.88 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW12005,  storm  event,  08-Mar-90 
SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

9.87 

0.49 

25.73 

MG 

2.44 

0.20 

10.51 

K 

1.92 

0.05 

2.56 

NA 

27.00 

1.17 

61.20 

CATION  TOTAL 

1.92 

100.00 

S04 

15.90 

0.33 

14.74 

CL 

36.40 

1.03 

45.74 

N03  MG/L-N 

0.55 

0.04 

1.75 

FL 

0.25 

0.01 

0.57 

HC03 

51.00 

0.84 

37.19 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

2.25 

100.00 

CHARGE-BALANCE  ERROR  (%) 

PH 


7.91 

7.86 


ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW12005,  storm  event,  13-Mar-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

15.30 

0.77 

33.97 

MG 

4.78 

0.40 

17.54 

K 

2.57 

0.07 

2.92 

NA 

23.60 

1.03 

45.57 

CATION  TOTAL 

2.25 

100.00 

S04 

30.00 

0.63 

23.77 

CL 

20.50 

0.58 

22.02 

N03  MG/L-N 

1.06 

0.08 

2.88 

FL 

0.42 

0.02 

0.84 

HC03 

81.00 

1.33 

50.49 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

2.63 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  7.74 

pH  :  7.98 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW12006,  storm  event,  21-Jul-90 
SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

5.27 

0.26 

46.89 

MG 

0.87 

0.07 

12.80 

K 

3.57 

0.09 

16.25 

NA 

3.11 

0.14 

24.06 

CATION  TOTAL 

0.56 

100.00 

S04 

4.15 

0.09 

18.76 

CL 

1.39 

0.04 

8.52 

N03  MG/L-N 

0.90 

0.06 

13.93 

FL 

0.17 

0.01 

1.88 

HC03 

16.00 

0.26 

56.91 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

0.46 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  -9.87 

pH  :  7 . 65 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW24001,  17-Apr-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

51.00 

2.55 

31.42 

MG 

17.90 

1.48 

18.23 

K 

5.40 

0.14 

1.70 

NA 

90.80 

3.95 

48.65 

CATION  TOTAL 

8.12 

100.00 

S04 

81.80 

1.70 

23.41 

CL 

68.70 

1.94 

26.66 

N03  MG/L-N 

2.86 

0.20 

2.81 

FL 

1.61 

0.08 

1.16 

HC03 

204.00 

3.34 

45.95 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

7.28 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  -5.44 

pH  :  7.38 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW24001,  06-Sep-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

29.40 

1.47 

30.85 

MG 

9.62 

0.80 

16.69 

K 

5.25 

0.13 

2.82 

NA 

54.40 

2.37 

49.64 

CATION  TOTAL 

4.76 

100.00 

S04 

53.50 

1.11 

19.72 

CL 

60.40 

1.71 

30.18 

N03  MG/L-N 

4.30 

0.31 

5.43 

FL 

1.57 

0.08 

1.46 

HC03 

149.00 

2.44 

43.21 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

5.65 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  8.53 

pH  :  7.44 


ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW24002,  18-Apr-90 


SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

CA 

108.00 

5.40 

39.69 

HG 

35.40 

2.93 

21.51 

K 

5.78 

0.15 

1.09 

NA 

118.00 

5.13 

37.71 

CATION  TOTAL 

13.60 

100.00 

S04 

239.00 

4.98 

38.22 

CL 

61.00 

1.72 

13.23 

N03  MG/L-N 

0.49 

0.03 

0.27 

FL 

1.46 

0.08 

0.59 

HC03 

379.00 

6.21 

47.69 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

13.03 

100.00 

CHARGE-BALANCE 

ION  BALANCE 

SITE/DATE  :  SW24002 ,  07- 

SPECIES  MG/L 

ERROR  (%)  : 

pH  : 

CALCULATIONS 

Sep-90 

MEQ/L 

-2.17 

8.24 

%  TOTAL  MEQ/L 

CA 

477.00 

23.85 

38.29 

MG 

134.00 

11.07 

17.78 

K 

5.79 

0.15 

0.24 

NA 

626.00 

27.22 

4  3.69 

CATION  TOTAL 

62.29 

100.00 

S04 

2000.00 

41.67 

65.72 

CL 

453.00 

12.80 

20.18 

N03  MG/L-N 

0.28 

0.02 

0.03 

FL 

10.00 

0.53 

0.83 

HC03 

512.00 

8.39 

13.24 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

63.40 

100.00 

CHARGE-BALANCE  ERROR  (%) 

pH 


0.89 

7.44 


ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW24002,  storm  event,  09-Mar-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

81.90 

4.10 

36.68 

MG 

28.00 

2.31 

20.73 

K 

10.80 

0.28 

2.47 

NA 

103.00 

4.48 

40.12 

CATION  TOTAL 

11.16 

100.00 

S04 

200.00 

4.17 

34.50 

CL 

76.80 

2.17 

17.96 

N03  MG/L-N 

0.51 

0.04 

0.30 

FL 

1.25 

0.07 

0.54 

HC03 

344.00 

5.64 

46.69 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

12.08 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  3.93 

pH  :  8.19 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW24003 ,  17-Apr~90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

138.00 

6.90 

26.42 

MG 

88.70 

7.33 

28.07 

K 

5.87 

0.15 

0.57 

NA 

270.00 

11.74 

44.94 

CATION  TOTAL 

26.12 

100.00 

S04 

486.00 

10.13 

43.70 

CL 

330.00 

9.32 

40.24 

N03  MG/L-N 

0.07 

0.00 

0.02 

FL 

2.22 

0.12 

0.50 

HC03 

0.00 

0.00 

0.00 

C03 

108.00 

3.60 

15.54 

ANION  TOTAL 

23.17 

100.00 

CHARGE -BALANCE  ERROR  (%)  :  -5.99 

pH  :  8.48 


ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW24004,  17-Apr-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

116.00 

5.80 

40.58 

MG 

36.60 

3.02 

21.16 

K 

6.36 

0.16 

1.14 

NA 

122.00 

5.30 

37.11 

CATION  TOTAL 

14.29 

100.00 

S04 

245.00 

5.10 

37.77 

CL 

62.90 

1.78 

13.15 

N03  MG/L-N 

0.47 

0.03 

0.25 

FL 

1.49 

0.08 

0.58 

HC03 

349.00 

5.72 

42.34 

C03 

24.00 

0.80 

5.92 

ANION  TOTAL 

13.51 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  -2.80 

pH  :  8.60 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW26001 ,  storm  event,  l3-Mar-90 
SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

36.60 

1.83 

50.36 

MG 

10.30 

0.85 

23.42 

K 

13.80 

0.35 

9.71 

NA 

13.80 

0.60 

16.51 

CATION  TOTAL 

3.63 

100.00 

S04 

34.20 

0.71 

16.61 

CL 

34.80 

0.98 

22.92 

N03  MG/L-N 

1.40 

0.10 

2.33 

FL 

0.64 

0.03 

0.78 

HC03 

147.60 

2.42 

56.42 

C03 

1.20 

0.04 

0.93 

ANION  TOTAL 

4.29 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  8.26 

pH  :  8.40 


ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW26001,  storm  event,  19-Aug-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

173.00 

8.65 

76.99 

MG 

24.50 

2.02 

18.02 

K 

19.20 

0.49 

4.37 

NA 

1.59 

0.07 

0.62 

CATION  TOTAL 

11.23 

100.00 

S04 

1.52 

0.03 

0.80 

CL 

1.37 

0.04 

0.98 

N03  MG/L-N 

2.45 

0.18 

4.42 

FL 

0.28 

0.01 

0.37 

HC03 

62.20 

1.02 

25.75 

C03 

80.40 

2.68 

67.68 

ANION  TOTAL 

3.96 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  -47.88 

pH  :  9 . 27 


ION  BALANCE  CALCULATIONS 
SITE/ DATE  :  SW30002 ,  19-Apr-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

104.00 

5.20 

41.21 

MG 

31.60 

2.61 

20.70 

K 

6.05 

0.15 

1.23 

NA 

107.00 

4.65 

36.87 

CATION  TOTAL 

12.62 

100.00 

S04 

223.00 

4.65 

35.47 

CL 

61.50 

1.74 

13.26 

N03  MG/L-N 

0.75 

0.05 

0.41 

FL 

1.65 

0.09 

0.66 

HC03 

401.00 

6.57 

50.19 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

13.10 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  1.86 

pH  :  7.73 


ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW31001,  17-Apr-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

73.50 

3.68 

31.97 

MG 

36.10 

2.98 

25.95 

K 

5.56 

0.14 

1.24 

NA 

108.00 

4.70 

40.84 

CATION  TOTAL 

11.50 

100.00 

S04 

157.00 

3.27 

27.58 

CL 

57.50 

1.62 

13.70 

N03  MG/L-N 

6.42 

0.46 

3.87 

FL 

2.02 

0.11 

0.90 

HC03 

361.00 

5.92 

49.91 

C03 

14.40 

0.48 

4.05 

ANION  TOTAL 

11.86 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  1.55 

pH  :  8.60 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW31002,  19 -Apr- 90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

94.90 

4.75 

43.96 

MG 

25.50 

2.11 

19.53 

K 

7.03 

0.18 

1.67 

NA 

86.50 

3.76 

34.85 

CATION  TOTAL 

10.79 

100.00 

S04 

180.00 

3.75 

28.97 

CL 

55.70 

1.57 

12.16 

N03  MG/L-N 

0.03 

0.00 

0.02 

FL 

1.44 

0.08 

0.59 

HC03 

460.00 

7.54 

58.27 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

12.94 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  9.05 

pH  :  8.00 


ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW36001, 

19-Apr-90 

SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

CA 

66.20 

3.31 

33.84 

MG 

25.20 

2.08 

21.29 

K 

5.53 

0.14 

1.45 

NA 

97.70 

4.25 

43.43 

CATION  TOTAL 

9.78 

100.00 

S04 

133.00 

2.77 

28.73 

CL 

76.10 

2.15 

22.29 

N03  MG/L-N 

0.52 

0.04 

0.39 

FL 

2.14 

0.11 

1.17 

HC03 

279.00 

4.57 

47.43 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

9.64 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  -0.71 

pH  :  7.99 


ION  BALANCE  CALCULATIONS 
SITE/DATE  :  SW36001,  05-Sep-90 

SPECIES  MG/L  MEQ/L  %  TOTAL  MEQ/L 


CA 

34.00 

1.70 

21.97 

MG 

22.00 

1.82 

23.50 

K 

4.33 

0.11 

1.43 

NA 

94.50 

4.11 

53.10 

CATION  TOTAL 

7.74 

100.00 

S04 

137.00 

2.85 

38.15 

CL 

67.10 

1.90 

25.34 

N03  MG/L-N 

1.12 

0.08 

1.07 

FL 

1.47 

0.08 

1.03 

HC03 

157.00 

2.57 

34.41 

C03 

0.00 

0.00 

0.00 

ANION  TOTAL 

7.48 

100.00 

CHARGE-BALANCE  ERROR  (%)  :  -1.69 

pH  :  7.75 


1 

i 

ION  BALANCE  CALCULATIONS 

1  SITE/ DATE  : 

SW37001, 

18-Apr-90 

*  SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

1  CA 

119.00 

5.95 

33.04 

i  MG 

47.10 

3.89 

21.61 

K 

6.57 

0.17 

0.93 

i  NA 

184.00 

8.00 

44.42 

1  CATION  TOTAL 

18.01 

100.00 

S04 

333.00 

6.94 

38.94 

1  CL 

124.00 

3.50 

19.66 

N03  MG/L-N 

2.55 

0.18 

1.02 

FL 

1.89 

0.10 

0.56 

HC03 

318.00 

5.21 

29.26 

C03 

56.40 

1.88 

10.55 

ANION  TOTAL 

17.82 

100.00 

CHARGE-BALANCE  ERROR  (%)  : 

-0.55 

pH  : 

8.65 

ION  BALANCE  CALCULATIONS 

SITE/ DATE  : 

SW37001 , 

07-Sep-90 

SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

CA 

107.00 

5.35 

26.76 

MG 

45.50 

3.76 

18.81 

K 

7.23 

0.18 

0.92 

NA 

246.00 

10.70 

53.50 

CATION  TOTAL 

19.99 

100.00 

|  S04 

383.00 

7.98 

43.26 

*  CL 

162.00 

4.58 

24.81 

N03  MG/L-N 

0.29 

0.02 

0.11 

1  FL 

2.51 

0.13 

0.72 

1  HC03 

350.00 

5.74 

31.11 

C03 

0.00 

0.00 

0.00 

|  ANION  TOTAL 

18.45 

100.00 

1 

CHARGE -BALANCE  ERROR  (%)  : 

-4.02 

1 

1 

I 

pH  : 

7.98 

ION  BALANCE  CALCULATIONS 


SITE/DATE  :  SW37001,  storm  event,  09-Mar-90 


SPECIES 

MG/L 

MEQ/L 

%  TOTAL  MEQ/L 

CA 

81.70 

4.09 

33. 

20 

MG 

32.20 

2.66 

21. 

63 

K 

11.60 

0.30 

2. 

41 

NA 

121.00 

5.26 

42. 

76 

CATION  TOTAL 

12.30 

100. 

00 

S04 

255.00 

5.31 

42. 

07 

CL 

94.90 

2.68 

21. 

23 

N03  MG/L-N 

0.42 

0.03 

0. 

24 

FL 

1.49 

0.08 

0. 

62 

HC03 

276.00 

4.52 

35. 

83 

C03 

0.00 

0.00 

0. 

00 

ANION  TOTAL 

12.63 

100. 

00 

r 

i 

CHARGE-BALANCE 

ERROR  (%)  : 

pH  : 

1.30 

8.03 

APPENDIX  B-5 
STIFF  DIAGRAMS 
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APPENDIX  B-6 


WATER  QUALITY  FIELD  DATA  SUMMARY 
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APPENDIX  B-7 


PROCEDURE  FOR  SUSPENDED  SOLIDS  ANALYSIS 


Appendix  B-7  Procedure  for  Suspended  Solids 

Total  suspended  solids  were  determined  by  EPA  Method  160  for  nonfilterable  residue.  Nonfilterable 
residue  is  defined  as  those  solids  which  are  retained  by  a  glass  filter  and  dried  to  constant  weight  at  103- 
105°  C.  After  drying  to  constant  weight,  nonfilterable  residue  is  determined  by  weighing  the  filter  with 
the  residue  and  calculating  the  concentrations  by: 

mg/1  =  (A-Bl  x  10000 
C 


where: 


A  =  weight  of  filter  and  residue  in  mg; 
B  =  weight  of  filter  in  mg;  and 
C  =  ml  of  sample  filtered. 


The  practical  range  of  the  determination  is  4  mg/1  to  20,000  mg/1. 
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